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Agricultural economics is studied in Germany from two 
entirely different angles; either from the viewpoint of the 
commonwealth, the general and social prosperity of the whole 
nation, or from the viewpoint of the private interest of the 
individual farmer. The first we speak of as agrarian policy 
(Agrarpolitik), and look upon it as a part of the whole field 
of national economics or political economics. In the second, 
we have to do with farm economics or farm organization and 
management (Landvirschaftliche Betriebslehre), which we 
look upon as a part of private economics. I mention the Ger- 
man terms because the English translations do not exactly 
reproduce them. It is obvious that there are or at least can 
be some conflicts between these two viewpoints. It is suffi- 
cient to mention the farm labor problem or the old contention 
as to the protective tariff. The farmers are interested in 
cheap labor and high prices of farm products. The nation 
as a whole is interested not only in the prosperity of the 
farmers but also in the welfare of the farm laborers and all 
the other folks who have to buy farm products. 

We have to deal here only with the second phase of the 
problems, with the interest of the individual farmer, that is, 


1This paper was read at the Sixteenth Annual Meeting of the American Farm 
Economic Association, held in New York, December 30, 1925. 
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farming considered as a private enterprise which is supposed 
to yield as high returns as possible. In my discussion I shall 
use the term farm economics for this field just as does Dr. 
Henry C. Taylor. This translation seems to me to approach 
the closest to the German term, “Landvirrschaftliche Betriel- 
belehre,” which really combines the principles of agricultural 
economics and of farm management as these fields are under- 
stood here in the United States. 

Farm economics as an independent branch of science in the 
modern sense is not much more than one hundred years old 
in Germany. Albrecht Thaer may be considered as the founder 
of it. The cameralistic school of thought, although dealing 
with the problems of farming along with the others, failed 
to give us a scientific system. Thaer was first to realize the 
necessity of separating the technical and economic sides of 
the problems involved in farming and hence to establish farm 
economics as a special study. But neither Thaer nor his stu- 
dents later on could free themselves entirely from the influ- 
ence and the ideas of the natural sciences. The nineteenth 
century, a century of splendid progress in the natural sciences, 
did not realize at the time that it had produced a man who 
outlined the principles of farm economics in a well-nigh com- 
plete manner. Von Thiinen and his book, The Isolated State, 
was entirely misunderstood by the farm economists of the 
nineteenth century. The famous controversy between Thaer 
and von Thiinen about the significance of crop rotation sys- 
tems is typical of the fundamental differences in the thinking 
of these two students. Thaer takes the most productive method 
of farming, physically, to be also the most profitable one. 
Liebig, the great discoverer in the field of the natural sciences, 
stated that agricultural sciences are the application of natural 
sciences and wanted to eliminate farm economics. No wonder 
that farm economics did not make very much headway during 
these times. 

Descriptions of farming systems, calculations of the money 
value of the so-called non-marketable products and by-products 
on the farms, calculations of production costs, and the like 
were the main accomplishments in farm economics during 
the nineteenth century until Von der Goltz appeared. Von 
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der Goltz stressed the necessity of a new way of studying 
farm economics problems but refused to adopt the methods 
of von Thiinen. He lived to see, however, one of his students 
find a way to a new approach to the problem and put farm 
economics on a new basis. The name Aereboe spells today 
in Germany the new program in farm economics studies. 

Friedrich Aereboe’s work is better understood if one knows 
something about his personal history. His first job which 
brought him into contact with the urgent problems of farm 
economics was as organizer and chief of the Division of Farm 
Accounting at the German Agricultural Society in Berlin, 
an organization of about 15,000 farmers. Later he was gen- 
eral manager for five years of a big estate of several large 
farms totaling about 15,000 acres, which was in a pretty bad 
financial situation and needed to be reorganized. He was 
highly successful in this undertaking and quickly put the farm 
upon a paying basis. It was in connection with his work 
with the Division of Farm Accounting of the Agricultural 
Society that he came to the conclusion that attempting to 
analyze the real problems of actual farming by the cost ac- 
counting method then in common use was largely futile and 
very expensive. In his five years of work as manager of the 
large estate he had a chance to test out his ideas and develop 
a new line of analysis. He published his first book about 20 
years ago. It made a great sensation in Germany and was 
translated into Russian. At the age of 42 years he was elected 
professor of agronomy at the University of Breslau, and later 
he succeeded Von der Goltz at the University in Bonn. He is 
at the present time professor in charge of farm economics at 
the Agricultural College in Berlin. His most remarkable 
books are: Principles of Farm Economics (Algemeine Land- 
virtschaftliche Betriebslehre), published the first time in 1916, 
and today in the sixth edition, and Valuation of Farms (Beur- 
teilung von Landgiitern und Grundstiicken) , today in the third 
edition. By the way, valuation of farms is considered as a 
special field of farm economics in Germany and is taught in 
special courses. 

What are the principal ideas of Aereboe? What are his 
system and method? Answering these questions means out- 
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lining the present situation of farm economics studies in 
Germany. Aereboe goes back consciously to von Thiinen, 
using chiefly his method of studying the economic problems 
of farming. His objective is to find out the economic prin- 
ciples, the cause and effect relations in agriculture, and to 
build up on their basis a scientific system of farm economics. 
Learning the facts and describing farming conditions means 
for him only a way to reach the end of real scientific 
knowledge. This end is not reached by studying purely 
empirical regularities. 

Just as von Thiinen studies different agricultural systems, 
so Aereboe studies different types of farming, the different 
farm organizations, and the individual enterprises, not to 
learn how farming is carried on, but to show for what rea- 
sons farming is carried on in one way and not in another. 
He is trying likewise to analyze all the enterprises of the 
individual farms, the methods used in the individual farm 
enterprises, the forms and changes of the farming 
types, the relationship between the different enterprises 
of the individual farms, as well as the relations be- 
tween the farms and their physical and economic environ- 
ment—always seeking to find beneath the external appear- 
ances the real working forces and their influence. 

One feature of his system should be particularly pointed 
out. He stresses the mutual relations between the indi- 
vidual enterprises of the farm. Each enterprise and each 
detail of an individual enterprise is studied in its relation to 
the whole farm. Aereboe compares the farm with an organ- 
ism. The individual enterprises are considered only as in- 
dividual organs, the individual limbs of the body of the farm, 
none of which is supposed to be independent, but all contri- 
buting their share to the common end of all the enterprises 
combined in the farm unit, which is to return as high a profit 
as possible. This share may consist in the actual cash re- 
turns if the products are sold, but it may also consist in im- 
proving the productivity of other enterprises, or in utilizing 
the by-products or non-marketable products of other enter- 
prises, or in utilizing available labor which otherwise would 
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be wasted. All these contributions of the individual enter- 
prises are increasing the total financial effect of the farm 
even if the degree of efficiency in the individual cases may 
be comparatively low. Not the effect in case of the indi- 
vidual enterprises is the main point, but the total effect of 
the combination of the individual enterprises. This raises 
the problem of the most effective, most economic combina- 
tion of the enterprises on the farm. 

To illustrate, if the acreage of one crop is to be increased, 
the acreage of others has to be cut down; and if livestock 
enterprises are to be extended, the feed and labor supply 
has to be increased also. This generally means more acres 
of forage crops or higher yields at the former acreage. But 
it means also more manure, that is, higher fertility of the soil 
—to be sure not without more man and horse power, too. 

Many more examples of these relationships could easily be 
given. Take only one more: The influence of the introduc- 
tion of sugarbeet production upon the farms of Germany. 
It is well known that the sugarbeet enterprise well-nigh 
revolutionized the whole farming method of many sections 
in Europe in the last 50 years before the war—and surely 
not in the direction of less profitableness of the whole farm- 
ing business, although cost of production surveys frequently 
seemed to prove the unprofitableness of sugarbeet produc- 
tion, especially when sugar prices were comparatively low. 
Can it be an accident that the average yields of grain crops 
and potatoes were well nigh doubled within the last 30 years 
before the war in Germany, the period of steady increase of 
the sugarbeet acreage? This sugarbeet enterprise is a very 
instructive illustration of the inter-relationship between 
the different farming enterprises. It requires a higher labor 
input, especially in certain parts of the season. This labor 
can be used and is used during other periods in taking bet- 
ter care of the other crops. Moreover, sugarbeet production 
furnishes a considerable amount of forage in the form of 
beet tops and generally also the by-products of the sugar 
factories. This increases livestock enterprises and the avail- 
able manure, etc. It is evident that this indirect influence 
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upon all the other enterprises can hardly be comprehended 
by cost of sugarbeet production figures. Aereboe therefore 
calls the cost of production method unsatisfactory, insuffi- 
cient, and unscientific because it dissects the body of the 
farm in an anatomical manner, and in so doing kills it for 
the purpose of real study of economic efficiency. 

In order not to be misunderstood, I must explain that it 
is a different proposition to analyse the farm into the in- 
dividual enterprises for the purposes of studying their 
technical efficiency, the relationship between physical input 
and output. But that is not the problem of the discussion 
here. Aereboe calls his method in contrast to the anatomi- 
cal, the biological way of investigation, figuratively speak- 
ing. Neither Thaer nor Von der Goltz, to be sure, denied the 
organic character of the farm, but they failed to develop 
the significance of it, and even used methods of analysis 
that largely overlooked it. 

Natural and economic conditions, of course, influence the 
organization of farms, such conditions as temperature and 
precipitation and their distribution during the year; the soil, 
its fertility, tillableness, topography, and ability to be used 
as pasture land, meadows, etc.; all these conditions influence 
the individual enterprises and the most effective combination 
of the enterprises in the farm business. The adjustment of 
the enterprises to these conditions is one of the main parts 
of farm economics investigation. Just to give one example 
of how Aereboe handles this problem: Take two farms 
with equal conditions in every respect, but the first one 
having 100 acres sandy soil and 900 acres of loamy soil, 
the second farm having 900 acres of sandy soil and 100 
acres loamy soil. Now the question is put this way: How 
does this varying factor influence the cropping system, the 
livestock enterprises based upon the cropping system, the 
demand for manure and green manure, the necessary 
amount of farm labor (man—and horse—labor, etc.) not 
only in these extreme cases, but also in the various stages 
between. In a word, how does the kind of soil influence 
the organization of the farm? All the other factors of 
nature are to be handled in the same way. 
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It is not necessary to explain that Aereboe also stressed the 
factor of the personality of the individual farmer. His Prin- 
ciples of Agricultural Economics devoted considerable space 
to it. 

A large part of Aereboe’s textbook deals with problems of 
farm economics that grow out of the economic conditions 
upon the farm, such conditions as situation of the farm 
with respect to the market, including the distance from the 
market. This distance is not to be measured by miles, but 
by the dollars and cents which the farmer has to pay for the 
transportation of his products which are to be sold on the 
market, and for the transportation of the goods he has to buy 
on the market. These transportation costs, or in the broader 
sense, the marketing and buying costs, reduce the prices of 
the farm products and raise the prices of the cost goods at 
the farm. The margin between these prices is the criterion 
of the economic situation of the farm. The wider the 
margin is, the more favorable is the economic situation. 
Near to the market, the farmer gets the highest prices for 
his products, calculated on the farm, because the marketing 
costs are very low; likewise the cost goods, such as ma- 
chines, are not burdened with extra charges for transporta- 
tion. 

Since the different farm products have a different mar- 
ketableness according to their bulkiness or consolidation, the 
economic situation of the farm determines the products 
which are to be marketed. Thus are also determined the 
crops which are to be raised, the kinds of livestock which 
are to be kept, and eventually also the manufacuring pro- 
cesses which have to be carried on to change products of 
low transportability into products of higher concentration 
(milk into butter or cheese). Or in other words, the eco- 
nomic situation influences also the forms of the individual 
enterprises and the organization of the farms. Aereboe 
studies how this influence works out by investigating the 
zones at different distances from the market and the pro- 
ducts of the individual enterprises on the farms within these 
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different zones. If the cattle enterprise may be taken as 
an example, it is evident that there are a few transition 
stages between the zone where only the hides of the animals 
may be profitably marketed and the zone where fresh milk 
can be brought to the market twice a day in special bottles. 
The whole farming business’ will be carried on in a very 
different way due to the influence of this economic factor, 
even if the natural conditions are very similar. This is’ of 
course an extreme example. 

The underlying idea is apparent. It can be applied also to 
the question as to whether it is more profitable to bring the 
fresh milk twice a day to the market during the summer time 
or only once and to make cream out of a part of the milk and 
to feed the skim milk to hogs. All problems of this sort, which 
the farmer must face the year around, are to be solved by 
studying the different chances offered, that is, by the prices 
which the farmer can expect to get calculated on his farm. 
The prices, or more exactly, the margin between the prices 
the farmer receives and the prices the farmer has to pay, 
determines the degree of intensity of the farm. This margin 
is the biggest immediately at the market and is always nar- 
rower away from the market, until the point is reached, where 
it disappears entirely and farming is economically impossible. 
The influence of the price of the land and the human labor, 
which have a somewhat different effect, are to be taken into 
consideration, too. It would take too much time to describe 
the influence of these varying factors upon each individual 
enterprise and upon the resulting type of farming, as Aereboe 
does in his book. These two groups of factors, the natural 
and the economic conditions, compete in their effect upon the 
type of the farm. The result is generally a compromise. 

There is the same competition within the farm unit itself 
between the individual enterprises, between the crops on the 
fields, between the different kinds of livestock, ete. These all 
are competing with each other for the land, the buildings, the 
labor, the tools and machines on the farm. This raises again 
the problem of the most effective combination of the different 
enterprises on the farm. There is a point in the combination 
of the different enterprises within a given farm unit at which 
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the combined effect of the individual enterprises is the high- 
est. In this connection the supplementary character of the 
different enterprises plays a very important role also. It 
is not the main problem to find the point of the highest possi- 
ble efficiency of the individual enterprises, but instead to find 
out the most effective combination of all enterprises, or in 
other words the highest profit combination under given con- 
ditions for all enterprises together. The proper adjustment 
of the enterprises to these conditions and to each other within 
the farm unit, in order to make the best use of all production 
factors—economically speaking, is in the first instance a 
matter of the personality of the farmer. His managerial 
ability, his likes and dislikes, as well as his technical knowl- 
edge, are finally the decisive factors in determining the degree 
of economic efficiency of the farm. 

Farming is a personal proposition. There are no recipes 
in farm economics, such as are found in a cook book, which 
the farmer is supposed to make use of. But farm economics 
can show the goal which is to be reached and can explain 
the ways which lead to this goal. Farm economics has 
also to teach how the different changes in the conditions 
influence the farm, and how farming may be:adjusted to 
them. In a word—farm economics has to explore the re- 
lationships between causes and effects in the phenomena of 
our economic life, and then to educate the farmer to under- 
stand them. It is a small matter what method of investi- 
gation is adopted so long as it gives the results desired. 
Schmoller stated one time: “Induction as well as deduction 
is as necessary in economics as the right and left foot 
for walking.” Aereboe’s method is primarily deductive, 
but he does not fail to verify his deductions by the facts of 
actual life. 

This sketchy report may give an idea of Aereboe’s system 
and methods. It has been adopted by most of the farm 
economists in Germany. Although there is no uniformity 
in the details it can be generally said that this is the way in 
which we look at the problems of farm economics at the 
present time in Germany. 


| 
| 


STUDIES IN RANCH ECONOMICS * 


B. YOUNGBLOOD 
TEXAS AGRICULTURAL EXPERIMENT STATION 


Studies in ranch economics and related problems comprise 
a relatively new and fertile field for agricultural research 
workers. Not only is this an inviting field for the research 
economist, but also for the animal husbandman, the botanist, 
the pathologist, the experimental breeder, the chemist, and 
the nutrition specialist. In fact it is the combined and corre- 
lated efforts of the several types of specialists that is neces- 
sary to render the industry the maximum of research ser- 
vice. 

Such work was initiated in Texas about 1915 when the 
governing board established a Ranch Experiment Station in 
a typical ranching area on the Edwards Plateau. The prob- 
lem was (1) to focus the activities of the different research 
specialists—the chemist, the botanist, the entomologist, and 
the animal husbandman—on the varying problems of the 
range livestock industry; (2) to coordinate the research 
activities of these physical and biological research workers 
with those of the research agricultural economist; (3) to 
find the most important of the ranch problems; (4) to de- 
velop research methods especially suited to the different 
studies to be made; and (5) to make headway with appro- 
priate projects. 

Some of the major objectives of ranch economics research, 
considered from the point of view of the industry as well 
as that of the investigator, are: 

(1) Tostudy with a view of improvement and better utiliza- 
tion of the carrying capacity of our ranges; 

(2) To improve the quantity and also the quality of our 
ranch products; 

(3) To effect a consistent way to lower production and 
marketing costs; 


1This paper was read at the Sixteenth Annual Meeting of the American Farm 
Economic Association, held in New York, December 28, 1925. 
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(4) To eliminate wastes and losses such as occur from ineffi- 
cient organization of the ranch, from diseases, from 
parasites, accidents, poor equipment, poor manage- 
ment, and so forth. 

(5) To perfect systems of herd, and, in fact, general ranch 
management; 

(6) To perfect ranch financial practices; 

(7) To perfect an efficient and practical marketing system. 

The writer will content himself with a discussion of carry- 
ing capacity, which he considers to be the heart and soul of 
ranch economic studies, and will present a method for its 
more scientific calculation. 

To begin with, it is necessary to discuss some definitions. 
The term “carrying capacity” is employed with different 
meanings in different parts of the country. On the steer 
ranches in Southwest Texas it means the number of steers 
per section of land. In other places it may mean the number 
of acres grazed per animal per annum. In the Northwest 
it may mean the number of livestock that may be grazed 
on a given area during the winter or summer grazing season. 
In the case of tenants, carrying capacity may mean the 
number and kinds of livestock that a given ranch will carry 
during the period of the lease. We in Texas usually think 
in terms of annual carrying capacity. Ona good year it may 
be 75 heads of cattle per section, an average year 40, and 
on a poor year only 20, with corresponding variations in the 
number of sheep, goats, horses, and mules which may be 
carried on the same range. 

Among cattlemen, the cow is ordinarily the unit of 
measurement of carrying capacity. Bulls and other classes 
of cattle one year old and over are considered, head for 
head, as consuming the same amount of vegetation as a cow. 
As a rule calves are not counted. In the old-time cow busi- 
ness on the free open ranges, this was a practical way of 
dealing with carrying capacity, but it is not sufficiently 
accurate for scientific purposes or for the highly intensified 
ranching methods of the present time. The ranchmen’s 
method is especially inadequate for use in a section practic- 
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ing diversified grazing, including cattle, sheep, and goats, 
such as the Edwards Plateau. 

For some years past, therefore, it has been the aim of the 
present writer to develop if possible a more scientific method 
of computing carrying capacity so that one range or section 
of the country might be fairly compared with another. For- 
tunately we have in physics and animal nutrition a very 
accurate scientific basis for defiining carrying capacity and 
determining a unit for its measurement. It is said that the 
ruminants, such as cattle, sheep, and goats, digest range 
forage with approximately equal efficiency and that age 
makes no appreciable difference. In order, therefore, to de- 
termine the feed requirements of the different classes of range 
animals, it is necessary to know the initial weights of the 
different types and classes of animals studied and their in- 
creases in weights during the grazing period. 

It must be recognized, however, that the different types 
of range animals vary in size and that they differ in range 
and grazing habits so that one may utilize carrying capacity 
to a greater advantage than another. In making our study 
of Sutton County, Cox and I selected the range mother cow, 
whose weight at the beginning of the year was 675 pounds, 
whose average weight was 71214 pounds, and whose weight 
at the end of the year was 750 pounds, as the unit of 
measurement of carrying capacity. 

Our definition, therefore, of the carrying capacity unit is, 
“the amount of forage or dry matter required to maintain a 
mother cow averaging 71214 pounds on the range for one 
year.” Normal carrying capacity may be defined as, “the 
number of available carrying capacity units produced one year 
with another over a périod of years covering at least one 
weather cycle.” By this is meant, “the power of the range to 
provide maintenance and gains in weight to certain numbers 
and proportions of livestock, year in and year out, with benefit 
rather than injury to the desirable vegetation.” The actual 
carrying capacity produced in any particular year may be 
estimated by keeping records as to the numbers, weights, 
types, and classes of animals which may be run on a definite 
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Using a mother cow averaging 71214 pounds in weight as 
unity, Doctor Fraps computed the ratios for the different 
classes of cattle, sheep, and goats shown in the last or 8th 
column of the table on page 301: 


Details as to the Method 


The method of calculating carrying capacity is based 
upon the chemical and physiological principles of animal 
nutrition. Maintenance and gain requirements are based 
on Tables I, II, and IV, “The Nutrition of Farm Animals,” 
by Armsby, pp. 711-714. The tables appear at the close of 
this discussion. 

This method was used by Cox and the writer in our studies 
in Sutton County in 1920-1922 and has since been used by 
Gabbard and the writer in connection with a class of senior 
students in Ranch Economics. In this calculation, range 
forage is assigned a value of 35 therms for each 100 pounds 
of dry matter consumed, or 1 therm equals 2.86 pounds of 
dry matter, referred to herein as the dry matter equivalent.’ 

The unit of measurement employed is 5,591 pounds of 
dry matter, the amount necessary to maintain a mother cow 
for one year, weighing 675 pounds at the beginning of the 
year, 750 pounds at the end of the year, averaging 712.5 
pounds, and providing for a gain of 75 pounds during the 
year. This was arrived at from estimates made by 97 ranch- 
men on the weight of their mother cows. For any particu- 
lar ranch it would be better to use the actual weight of the 
mother cows carried as the carrying capacity unit for that 
ranch. For example, our mother cows on the Ranch Ex- 
periment Station for the year 1924 showed an average 
weight of 910 pounds. In case the ranch were to be stocked 
on the basis of the standard unit of a 712.5 pound cow in- 
stead of a 910 pound cow it would more than likely be over- 
stocked at the beginning. 

In order to calculate the carrying capacity units used the 
following data must be available: 


2 Estimates of Dr. G. S. Fraps, Chief, Division of Chemistry; State Chemist; 
Texas Agricultural Experiment Station. 
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. The type and class of animal grazed. 

. The number of animals grazed. 

The total number of days grazed. 

. Weight at beginning of period and end of period from 
which the average weight maintained, as well as the 
gains made, may be ascertained. 

e Therms required for maintenance for one day and per 
pound. This is indicated for cattle and horses at weight 
intervals of 50 pounds, ranging from 150-1,500 pounds 
in Table I-a, and for sheep and goats in Table II, with 
weight intervals of 20 pounds, ranging from 20 to 200 
pounds. 

f. Therms required for making one pound of gain. This is 
derived from Table IV. 

With the above information given, the following formulas 
may be applied: 


1. Maintenance: 


(No. animals) x (Av. wt.) x (therms required for one day 
per lb.) x (total days grazed) x (dry matter equivalent) 


5,591 
= carrying capacity units used for maintenance. 


2. Gain: 


(therms required for gains per lb.) x (pounds gained) x 
(dry matter equivalent) 


5,591 


=—carrying capacity units for gain 


The total carrying capacity units used is the sum of 
maintenance and gain requirements. To illustrate, let us 
take 9 dry cows grazing for a period of 76 days, having an 
average weight of 970.56 pounds, and making a total gain 
of 960 pounds. Substituting in the formulas we have for 
maintenance: 
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9970.56 x .0061 x 76 x 2.86: 
5,591 


=2.0715 


for gain: 


3.25 « 960 « 2.86 1.5960 
5,591 


Total units consumed 2.0715+-1.5960—3.6675 


To further illustrate let us take a problem in which sheep 
are involved. Seven muttons are grazed for a period of 30 
days. The average weight for this period is 105.43 pounds 
and the gain made is 18 pounds. How many carrying capa- 
city units are consumed? Again we will substitute in the 
formula for maintenance, and we have: 


7X<105.43 x .0079 x 30 « 2.86 


5,591 
Substituting for gain, and we have: 


3.2518 2.86 
_ 9299 
5,591 


Total: .0895+.0299—.1194, the number of units consumed 
by the muttons in the above problem. 


=.0895 


At this point it might be well to go back to the first 
illustration and explain how .0061, the therms required 
for maintaining one pound for one day of cows weighing 
an average of 970, was obtained. Turning to Table I-a we 
find that 950 is the nearest given weight to our average 
and that the therms required for maintaining one pound 
for one day of an animal weighing 950 pounds is .0061— 
hence its appearance in the calculation. A further explana- 
tion should be given in connection with the calculation of 
units required for gains. Some one asks, “How did you 
obtain 3.25, the therms required for gains per pound?” If 
we turn to Table IV-a, we find that mature animals, 24-30 
months old, require 3.25 therms for each pound of gain 
made. 

As a last word I wish to say that too much emphasis can- 
not be placed on the importance of having animals weighed 
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TABLE I* 


MAINTENANCE REQUIREMENTS OF CATTLE AND HORSES, 
PER DAY AND HEAD 


Cattle Horses 
Live Digestible Digestible 
Weight Frotein Net Energy Protein Net Energy 
Pounds Pounds Therms Per Lb. Pounds Therms Per Lb. 
150 0.08 1.69 .0113 0.08 1.16 .0077 
250 0.13 2.38 .0095 0.13 1.63 -0065 
500 0.25 3.78 .0075 0.25 2.58 .0052 
750 0.38 4.95 .0066 0.38 3.39 .0045 
1,000 0.50 6.00 .0060 0.50 4.10 0041 
1,250 0.63 6.96 0055 0.63 4.76 .0038 
1,500 0.75 7.86 .0052 0.75 5.37 .0035 


*The Nutrition of Farm Animals, 1917, p. 711, Armsby, H. P., The MacMillan 
Co., New York. 
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TABLE I a 


MAINTENANCE REQUIREMENTS OF CATTLE AND HORSES 
PER DAY AND POUND—INTERPOLATED GRAPHICALLY? 


150 = .0113 600 = .0071 1,100 = .0058 
200 = .0103 650 = .0069 1,150 = .0057 
250 — .0095 700 = .0067 1,200 — .0055 
300 = .0089 750 — .0066 1,250 = .0055 
350 — .0085 800 = .0064 1,300 = .0054 
400 = .0081 850 = .0063 1,350 = .0054 
450 —= .0078 900 = .0062 1,400 = .0053 
500 = .0075 950 = .0061 1,450 = .0053 
550 = .0073 1,000 = .0060 1,500 = .0052 
1,050 = .0059 
tInterpolations by Gabbard. 
TABLE II* 
MAINTENANCE REQUIREMENTS OF SHEEP, PER DAY 
AND HEAD 
SHEEP (and GOATS?) 
ulve 
Weight Digestible Protein Net Energy 
Pounds Pounds Therms Per Pound 
20 0.011 0.27 0135 
40 0.022 0.43 0107 
60 0.033 0.56 0093 
80 0.044 0.68 0085 
100 0.055 0.79 0079 
120 0.066 0.89 0074 
140 0.077 0.99 0071 
160 0.088 1.09 0068 
180 0.099 1.17 0065 
200 0.110 1.25 0063 


*The Nutrition of Farm Animals 1917, p. 711, Armsby, H. P., The MacMillan 
Co., New York. 


tNot in Armsby’s tables but written in here because we are using this table for 
both sheep and goats. 
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under similar conditions each time. If it is more convorien: 
to weigh after animals have had water, particular care 
should be taken to see that all animals have access to water 
before being weighed. It is easy to see how animals 
weighed into a pasture without water and weighed out of it 
with water might show good gains when no gains were made. 
In addition to observing uniform conditions for weighing, 
ample notes should be kept on both the behavior of the 
animals and the vegetation being grazed. 

Obviously the range cow on the Edwards Plateau is not 
up to the standard in size for the whole Western country. 
We need, therefore, some compromise in the weight of the 
standard mother cow which could be used as the carrying ca- 
pacity unit of measurement throughout the West. In the 
Northern Great Plains we found many cows weighing more 
than a thousand pounds and it seems that the size of cows 
gradually declines as one goes from Montana to the Gulf of 
Mexico. It might be desirable, for example, to have a cow 
whose average weight is 900 pounds as unity. It is, how- 
ever, rather important that the unit adopted be model for 
the weights of range cows. If we had such a unit universally 
agreed upon, then it would be a very easy matter to conduct 
studies which would enable us to compare the carrying 
capacity of one section with another. I would like to know, 
for example, how the carrying capacity around Miles City, 
Montana, compares with that around Houston, Texas. I 
understand that it takes 25 or 30 acres to a cow around 
Miles City and that only 5 acres are required for a cow 
around Houston, yet I personally know that there is a big 
difference in cows, weighing more than a thousand pounds 
at Miles City, and scrubs around Houston, weighing 500 to 
600 pounds. In the absence of a unit of measurement for 
both sections, however, we cannot compare the ranges 
around Houston with those around Miles City. 

Of course it is just as easy to use one weight for unity as 
another. What we ought to do is to find out how many therms 
we shall consider as unity, convert these into dry matter, and 
determine the ratios for the different types and classes cf 
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TABLE IV* 
REQUIREMENTS FOR GROWTH WITH NO CONSIDERABLE 
FATTENING 


a. PeER POUND OF INCREASE IN LIVE WEIGHT, IN ADDITION TO THE MAIN- 
TENANCE REQUIREMENT 


Age CATTLE (AND SHEEP) 
Minimum of Digestible Net 
Proteint Energy 
Months Pounds Therms 
0-1 0.23 1.170 
1-2 0.22 1.272 
2-3 0.22 1.374 
3-6 0.21 1.680 
6-9 0.21 1.986 
9-12 0.20 2.292 
12-18 0.18 2.904 
18-24 0.16 3.000 
24-30 0.14 3.250 
b. Per DAy AND HEAD, INCLUDING MAINTENANCE 
(1) Cattle 
BEEF BREEDS 
Age Live Digestible Net 
Weight Proteint Energy 
Months Pounds Founds Therms 
1 125 0.70 3.7 
2 175 0.85 4.2 
3 200 0.90 4.2 
6 350 1.15 5.0 
9 450 1.25 5.7 
12 550 1.40 6.5 
18 750 1.40 8.2 
24 900 1.30 9.3 
30 1,000 1.30 9.9 
(2) Sheep (and Goats) 
WOOL BREEDS 
Digestible Net 
Age Live Proteint Energy 
Months Pounds Pounds Therms 
3 37 0.13 0.78 
6 65 0.18 0.95 
9 82 0.17 1.06 
12 90 0.15 1.12 
18 100 0.12 1.19 
*The Nutrition of Farm Animals, 1917, p. 712, Armsby, H. P., The Macmillan Co., 
New York. 


+Estimated protein content of increase. 
tBased on Kellner’s Standards. 
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livestock on such ranges. Such studies of the ranges would 
prove valuable to the country in that we would have more 
information as to the actual carrying capacity of the ranges 
of our different sections and we could use this not only as 
a basis for properly stocking the ranges at all times, but 
also for securing legitimate credits for the purchase, stock- 
ing, and operation of ranch units. 

In stocking a ranch of known carrying capacity, ratios 
are about all that is needed in order to properly proportion 
the different types and classes on the ranges. But if one 
wishes to study the productivity of the ranges and the in- 
fluence of different methods of management upon carrying 
capacity, then actual carrying capacity should be determined 
by actually weighing the different types and classes of cattle in 
and out of pastures. At first our method seemed rather com- 
plicated, but now that we have become accustomed to it it 
seems to us very simple and we use it with ease. 


Carrying Capacity of Ranch Experiment Station Pastures 
in 1924 


Our first attempt at using this method of measuring car- 
rying capacity was in connection with our economic study 
of ranching in the Edwards Plateau in 1920-1921. Our 
next use of it was in connection with a project to determine 
the annual and normal carrying capacity of the pastures on 
the Ranch Experiment Station in Sutton County, Texas. The 
first records were taken in 1923, but owing to the failure of 
some of the men on the Station to understand the method 
thoroughly, we threw out the data for that year and used 
it only as a guide to better work in 1924. 

The pastures were designated as B, C, D, E, G, and I, and 
cattle, sheep, goats, mules, and horses were weighed in and 
out of pastures at the beginning and end of the grazing 
periods, the exact time of weighing depending upon the 
conditions of the pasture and the necessity for moving the 
livestock. In 1920 our estimate of the normal carrying capa- 
city of the ranges, of which our Ranch Experiment Station 
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was a part, was 70 carrying capacity units per section and we 
attempted to stock accordingly, but under our grazing study 
our effort was to make the best utilization of the range, 
“‘with benefit rather than injury to the desirable vegetation.” 
The following table shows what the actual carrying capacity 
of the Ranch Experiment Station was during the year 1924: 


CARRYING CAPACITY UNITS USED BY ALL RANGE LIVE- 
STOCK ON 4.92 SECTIONS OF THE RANCH EXPERIMENT 
STATION BY PASTURES, 1924 


Total carry- Rate of carry- 
ing capacity ing capacity 
Pasture Area in furnished per section 
Acres Sections by pasture by pastures 
Total 3,151.8 4.92 507.19 Av. 103.9 
B 378.68 59 60.68 102.84 
S 884.00 1.38 146.18 105.92 
D 583.86 91 85.60 94.06 
E 686.87 1.09 103.94 95.35 
G 114.00 18 13.35 74.16 
I 494.39 17 97.44 126.54 
Average number of carrying capacity units per section of 640 acres____-~- 103.09 


We do not attach a great deal of importance, however, to 
the increase in carrying capacity indicated in the figures given 
between the years 1920 and 1924. Undoubtedly there was 
considerable improvement in the ranges due to superior man- 
agement, but during the year 1924 the rainfall was unusually 
favorable to the production of range forage. Instead of using 
these figures to show any particular result, therefore, we are 
merely using. them to show the use to which we are putting 
our method of computing carrying capacity. The work will, 
of course, be continued through a period of years and in due 
time published by the Texas Station. 

It seems desirable to initiate ranch economic studies with 
carefully designed and competently conducted surveys which 
give the investigator an introduction or “a speaking acquaint- 
ance” with the industry and its problems. Undoubtedly the 
surveys are in themselves insufficient and must be followed by 
more definite records covering a period of years and, in addi- 
tion to these, the different scientists on our experiment station 
staffs should be put to work on special projects covering dif- 
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ferent aspects of ranch problems. Some of these will be con- 
ducted by the Station chemist, others by the entomologist, 
others by the animal husbandman, others by the farm and 
ranch economist, others by the plant and animal pathologist, 
and still others by the botanist. Thus the work may be dis- 
tributed to the various specialists on the experiment station 
staff, just as farm problems are so distributed, until the ranch 
problems of the country receive a scientific research service 
adequate for the purposes held in view and in no sense sec- 
ondary to such service rendered the farmers of the country. 
Sarvis of North Dakota is making excellent botanical studies 
of the Northern Great Plains region. Cory, at the Texas Sta- 
tion, is beginning such work and also has well under way 
studies of the range habits of cattle, sheep and goats which 
are proving very interesting but have not gone far enough 
yet for publication. It is hoped that all of our western states 
and our Federal Department of Agriculture in its several 
bureaus and subdivisions will take advantage of their wonder- 
ful opportunities to do scientific research work in the field of 
ranching by which is meant the production of livestock pri- 
marily upon the native vegetation of our western ranges, 
so that our semi-arid grazing lands may be made to produce 
the greatest and most valuable product possible and that 
the people who live in the ranch country may have closer com- 
munication and live more comfortable and satisfactory lives. 


FARM BUREAU-FARM MANAGEMENT SERVICE 
PROJECT IN ILLINOIS * 


H. C. M. CASE 


UNIVERSITY OF ILLINOIS 


The Farm Bureau-Farm Management Service project in 
Illinois was organized with 240 farmers to assist them in 
keeping farm accounts and to study the efficiency with 
which they are conducting their farming operations. This 
project may be looked upon either as the growth of ex- 
tension work or as the development of a new type of farm 
service. Those who have been identified with its develop- 
ment are agreed that it is the former. The status of the 
project will be presented historically with the idea of out- 
lining the progress of the work through the various steps 
which apparently account for its organization. 


An Outgrowth of Extension Work 


Since many of the cooperators have agreed to pay as 
much as $60 in order to secure this service during the three- 
year period for which the project is organized, it is of 
interest to try to see what have been the experiences back 
of this work which have sold it to these farmers, who must 
be recognized as the most progressive farmers in their lo- 
cality. The attempt to analyze the situation leads one back 
to the beginning of the farm bureau work in Woodford 
county in 1916. At that time the writer, the farm manage- 
ment specialist for the College of Agriculture, in company 
with Mr. M. L. Mosher, the farm adviser in that county, 
assisted 60 farmers to start records of their farm business 
and to enter the farm inventories in the account books. Later 
in the year these men were visited and assisted with any 
problems they had in connection with keeping their records. 
At the close of the year 48 men who had carried their 


11 This paper was read at the Sixteenth Annual Meeting of the American Farm 
Economic Association, held in New York, December 30, 1925. 
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records throughout the year were assisted in closing their 
accounts. This work was all individual service and each 
man’s record was carefully analyzed to find the points 
of strength and weakness in the organization and operation 
of his business. This same service has been offered to the 
members of the Woodford County Farm Bureau each suc- 
ceeding year with a larger number of farmers availing them- 
selves of the opportunity to secure the assistance. During 
the past 4 years the farm management extension workers 
of the College and the farm advisers of Woodford County 
have assisted about 100 farmers each year in this work. 
During the past 6 years annual farm management tours 
have been conducted by the Farm Bureau as a means of 
bringing to other farmers the methods and practices which 
the more successful farmers were employing on their own 
farms. 

In spite of the fact that the war period seriously disrupted 
much of the constructive extension work, making it impos- 
sible many times to carry out the plans for extension projects 
already in operation, it is rather significant that 19 of the 
original 48 men continued to keep and complete their farm 
- records each year for seven consecutive years. A study of 
the changes brought about on some of these farms, and a com- 
parison of these with others where record keeping was more 
recently introduced, show that farm earnings have been ma- 
terially increased on many of the farms due to improvements 
which they had made in the organization and operation of 
their farm business as a direct result of the farm accounting 
and recommendations on the management of the farms. While 
this fact was appreciated, it was decided a year ago that 
the College of Agriculture through its extension service could 
no longer be responsible for giving as much individual service 
to Woodford County as had been done in previous years. The 
demand for farm managemment extension work in other 
counties where the work was developing in practically the 
same way as in Woodford County called for more help than 
the limited extension force was able to render. 
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Reaction of Farmers to Extension Work 


In an effort to determine how best to meet this situation it 
was decided that one of the best means of approaching the 
question was to interview the farmers who had been receiving 
the service. It was thought that it would be possible perhaps 
to get the farmers to pay toward the support of the work in 
order that they might secure as much service as they had 
been in the habit of securing. With this thought in mind we 
interviewed a number of the men who had received the service 
for a number of years. The question was put to them in 
about this way: “You have received this service for a number 
of years and know how to keep your account. Also you know 
the kind of analysis that can be made from the records. Has 
the work been of definite value to you?” Some of the typical 
replies made by some of the farmers were as follows: A 
number of men said, “This is the best piece of work which 
the Farm Bureau has done.” Another man said, “if we could 
not secure this service without paying for it, it would be worth 
$100, yes, $200 a year to me.” Another man said, “I believe, 
judging from my own experience, that the statement made in 
Bulletin 252? is fully warranted.” 

When the suggestion was made that the work might be put 
on a self-supporting basis, one of the men who had been with 
the work from its inception was approached in this way: 
“Why are you willing to pay $20 a year if necessary to secure 
this service when you know how to keep the records, make 
the analysis of your farm business, and in fact you have been 
keeping more records than have been required in carrying out 
this project?” His reply was, “Just because I have sense 
enough to know that if my farm is visited several times dur- 
ing the year by a man who is spending his time visiting the 
farms of 200 or 300 of the best farmers in this section of the 
state, that he will bring a lot of suggestions to me that I do 
not know anything about at the present time. I have found 
out in following this work that there is always something 


4The statement to which he referred is as follows: ‘‘The 19 farmers who kept 
records for the 7-year period realized an average net income in 1922 which was 
larger by approximately $650 than would have been the case had they not used 
the accounts to determine how they might improve their farm business.” 
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that I can learn from the other fellow.” Another retired 
farmer who had been active in starting the farm bureau work 
in the county was visited in order to secure his opinion. After 
the suggestion was made that the work might possibly be put 
on a self-supporting basis, he did not hesitate to say at once 
that “Just as soon as you decide to put this work on a self-sup- 
porting basis, let me know. | I have three farms and I wili pay 
the full cost if the boys are not willing to bear it themselves.” 

It had been felt by members of the College of Agriculture 
and especially of the Department of Farm Organization and 
Management that after the farmers had been assisted with 
the farm management work for several years that they would 
be willing to assume full responsibility for keeping their own 
records. Since this project has developed rapidly in many 
counties and still other counties were ready to take it up, it 
was felt that plans should be developed in a way that would 
lessen the assistance given in those counties where the work 
was well established, leaving the farm management special- 
ists free to devote more of their time to men who were just 
beginning to take up farm accounting. However, the feel- 
ing was so unanimous that they wanted more assistance rather 
than less assistance than they had been having, that we called 
a meeting of the executive committees of the farm bureaus 
in Woodford County and the three adjoining counties, Livings- 
ton, McLean, and Tazewell, and also invited a number of farm- 
ers who had received the service in Woodford County to at- 
tend. Since some members of this group were not familiar 
with the project, the type of analysis given the individual 
farmer was explained to the entire group. 

In taking the records back to farmers, charts were prepared 
to enable a man to see the results of his own farm operations 
in relation to those of his neighbors. The first chart pre- 
sented to him shows the average results from the farms keep- 
ing records in his locality, the results of the one-third most 
profitable, and the one-third least profitable farms, while in 
the parallel column is given his own results (see Table I). 
This table is limited to the more significant figures taken 
from his record and while it gives him a general idea of his 
results, most men do not visualize a column of figures. In 
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order to overcome this difficulty we have prepared a second 
table which we believe helps him to visualize more accurately 
the results on his own farm. It will be noted in the second 
table that a man can see at a glance how he ranks with his 
neighbors in regard to the more important measures of his 
farm record which can be secured from the financial records. 


Factors helping to Average 34 most 34 least 
analyze Your of 101 profitable profitable 
the farm business farm farms farms farms 
Labor and Management Wage... $954.00 $1,890.00 $3,564.00 $204.00 
5.48% 7.24% 9.83% 4.36% 
Size of Farm—Acres____-----~_- 240. 208.1 218.6 195.5 
Crop Yields—Corn—Bushels__-_~ 57.5 48.0 49.8 44.5 
Oats—Bushels -- 53. 50.8 §1.1 49.1 
Wheat—Bushels — nas 24.4 28.3 23.7 
Per cent of land area Tillable__ 84.% 89.5 95.4 82.5 
Per cent of tillable land in 
13.% 11.4 9.4 13.1 
Returns per $100 invested in all 
productive Livestock______--_ $84.00 $119.30 $129.80 $104.80 
For $100 in Cattle____- 51.00 72.30 76.10 57.50 
Swine -.. 128.00 169.25 183.00 152.70 
Poultry 298.00 166.66 169.25 163.30 
Per cent of gross Income from 
Livestock 45.6% 33.9 80.2 40.7 
Man Labor Cost per Acre... --- $7.43 $5.82 $5.68 $5.80 
Crop Acres per Man_-------_-_- 61.6 90.7 95.5 83.0 
Crop Acres per Horse (With 
25.6 24.7 25.1 22.2 
(Without 19.9 22.0 17.3 
Expense per $100 gross Income_- $51.00 $37.47 $30.13 $50.55 
Machinery Cost per Acre___---- 3.43 2.04 1.81 2.24 
Building and Fencing Cost per 
Acre 1.04 97 1.00 
Gross Receipts per Acre... _ 33.50 32.58 39.52 24.07 
Total Expenses per Acre___-. 16.96 12.21 11.91 12.17 
Net Receipts per Acre_______-_ 16.54 20.37 27.61 11.90 


TABLE I. The above table when returned to a man with the record of his 


farm copied in the first column gives a good idea of the efficiency with which he is 
conducting his farming operations. 


For example, in the first column is shown the rate earned on 
the investment, ranging from —0.75 per cent to 14.25 per cent. 
On an average the farmers in that locality secured 7.24 per 
cent on the investment last year. This is indicated by the 
heavy line running across the table. Also, the heavy line 
represents the average in each of the other columns. For 
example, the average yield of corn is 48 bushels per acre, 
the average yield of oats 50.8 bushels per acre, and so on. When 
the record is returned to the farmer, the Farm Adviser or 
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Extension Specialist simply draws a line across each column 
indicating a man’s rank with respect to each of the measures, 
as is indicated in Table II. This table has been very success- 
ful in getting men to understand the points of strength and 
weakness in the organization of their farms. The character- 
istic remark of farmers when they look at this table is, “You 
are going to see my results in this column get up above that 
black line before another year.” The use of this table, it 
seems to us, avoids the difficulty of actually telling a man 
that he ought to strengthen his business at some one point. 
When his own figures are plotted in this table, most men 
will begin to discuss the low points and frequently will pick 
out the reason for them, or at any rate are very anxious to 
discuss how they can strengthen their farm business at the 
weak points. 

The above description of the method used in returning rec- 
ords to farmers gave an idea of the service which would be 
rendered on the proposed project and gave those present a 
better basis for deciding whether or not they would support 
the work. The group went on record favoring the organiza- 
tion of an association which would be practically self-support- 
ing. At the same time the College of Agriculture, through 
the Farm Organization and Management Department, ex- 
~ pressed themselves willing to go one-third of the way in mak- 
ing up a budget which would not exceed $7,500 for the support 
of the entire project. This was done because the data would 
be of investigational value. Further plans for undertaking 
this new project were left in the hands of a committee of 
four, one from each county, who were to serve in an advisory 
way with the Department of Farm Organization and Man- 
agement working out a plan of procedure. 


The Organization of the Project 


Without going into details regarding the method of organ- 
ization, the different counties agreed that one man could 
render a satisfactory service to about 240 farmers. It was 
further agreed that a budget of $6,000 should be provided for 
the work, one-third of which would be contributed by the Uni- 
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versity of Illinois. This meant that on the average the farm- 
ers would have to pay between $17 and $18 a year for the 
support of the work. It was also agreed that the fee should 
be $10 for 110 acres or less and increasing at the rate of $1 
for every additional 15 acres of land with a maximum fee of 
$20 for 246 or more acres. It seemed fair to base the charge 
on the farm acreage since the type of soil and the general type 
of farming throughout the cooperating area are much the 
same. It was agreed further that this sized budget was neces- 
sary to secure the desired type of man, which as the commit- 
tee expressed it “should be as good a man as the better farm 
advisers, but who, in addition, knew his farm management 
work thoroughly.” This plan as developed was accepted by 
each of the four county farm bureaus. 

It may be well to give a brief statement of the way in which 
the solicitation for members was met by the farmers in the 
different districts. Each county agreed to secure about one- 
fourth of the members with membership limited to members 
in good standing in their respective farm bureaus. Further, 
some of the county farm bureaus wished to pay a part of the 
membership fee. The committee agreed with us that each 
member should pay at least $5 annually to secure the service 
and in one of the counties which was fortunate enough to have 
a surplus of funds, all but $5 of the fee was paid by the farm 
bureau. A second farm bureau decided to pay $5 towards the 
fee of each man, while in the other two counties the entire fee 
was to be paid by the farmers themselves. That the work was 
sold on a basis of the previous work done is indicated by the 
response of the farmers in joining the association in different 
counties. It was agreed that it would be best to start the organ- 
ization in Woodford County where the most thorough work 
had been done with the farm management extension work. 
That the farmers who had been receiving this service were in 
favor of this movement is evidenced by the fact that in four 
days 68 men in Woodford County were interviewed, most of 
whom had received the service one year or longer. No pressure 
was put on these men to join the new organization as it was 
felt that we would not want to carry on cooperation with men 
who had been urged too strongly to join in the work. It is 
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evident that not much pressure was put on each man when 
it is realized that on an average 17 men were visited daily by 
one man. As a result of the visit to the 68 men, 52 signed 
up for the service for a three-year period and it was not diffi- 
cult to secure the 60 members allotted to that county. It is 
of interest to note that in one of the other counties where 
considerable farm accounting work had been done in the 
period of 1915-1917, in a community where rather intensive 
work had been done at that time, that 10 men signed up in 
a single day. In all, about 6 weeks’ time was required for 
one man to secure the desired membership. Most of it was 
done by individual solicitation, although the plan was pre- 
sented at the annual meeting of two of the farm bureaus 
where a number of members were secured. The experience in 
working up the membership in different counties indicated 
rather conclusively that it was the former extension work 
which put the project across. Those who had formerly re- 
ceived this service signed up very readily. Those who were 
not familiar with it accepted it because of the enthusiasm of 
those who had received it, or accepted it because the type of 
analysis presented to them convinced them of its worth. 


The Project in Operation 


The plan for carrying out the project requires the full time 
of Mr. Mosher, who was selected by the committee as the 
man fitted for the position. In starting the work the farmers 
were called together in groups and were given assistance in 
starting their farm account records during the month of 
January. At least 3 visits were made to each farmer during 
the first year to assist him with the record keeping. Very 
little service work has been given beyond the keeping of the 
records this year. The farmers expect that the records are 
going to be the basis of the service which they will secure 
in succeeding years. The type of record which is being kept 
is the ordinary financial record (not a cost account) of the 
entire farm business, which is kept in the account book used 
for the farm management extension work in #linois. This 
book differs from some of the books in other states in that it 
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provides space for entering weights of livestock and livestock 
products, as well as the. values, hence it will be possible to 
determine the amount of product as well as the net income 
for each.class of livestock. A feed record for each kind of 
livestock is provided in the back of the book which is being 
kept by the cooperators. Also a record is being kept of the 
farm produce furnished the family. In addition, supplemental 
records are being gathered on all farm enterprises which 
will serve as a basis for a rather complete analysis of each 
enterprise. It is believed by those of us who have been asso- 
ciated with the project that it is not the experiment which 
it might appear to be on first thought. It is rather the logical 
result of work begun 9 years ago with members of the Wood- 
ford County Farm Bureau and the definite farm management 
service rendered these men. The members from Woodford 
County who joined in the three-year project have previously 
received practically the same service which is contemplated 
in this undertaking. To them, the project represents a service 
which they want to have continued and the employment of 
a man on full time to render this service insures a larger 
measure of personal service than the farm adviser has time to 
devote to each of the thousand or more farmers included in 
the average farm bureau membership in that section of the 
State. 
Service Contemplated in Project 


The service rendered the members this year aside from 
that mentioned was the holding of a farm management tour 
for the cooperators. It is of interest to note that just about 
one-half of the entire membership attended the tour and 
that a total of 200 people spent the day in visiting 6 farms 
which had kept records for three years or longer. When it 
is considered that many of these men drove a distance of 
35 and 40 miles to reach the starting point of the tour, and 
that the day was threatening and rain even held up the 
tour for about an hour, it speaks well for the future of the 
work. The group who went on this trip were certainly as 
progressive a lot of farmers as ever spent a day together. 
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They were in reality twice selected, first when they became 
members of the Farm Bureau and again when they decided 
to pay additional money to get this service. While only 
a half hour had been planned to summarize the results of 
the day, the men spent two hours discussing problems which 
had come up during the tour. A number of them expressed 
themselves to Mr. Mosher afterwards as he made the regu- 
lar visits to their farms, that if they never got anything 
more out of the work, that they would have received their 
money’s worth out of this tour in finding out what some of 
the successful men in the locality. were doing to insure the 
success of their farm operations. 

It is our plan that those cooperating on this project will 
receive more service than farmers who previously coop- 
erate on the farm record work in that area. In the first place, 
there is a background of research data secured in the same 
general type of farming area consisting of farm business 
survey records, farm financial accounts extending over a 
ten-year period, a cost study of the hog enterprise, and a 
cost route which has been in operation for five years. Data 
from these types of research have all had a part in the sub- 
ject matter presented through the farm management ex- 
tension work, but the value of the available data is rapidly 
increasing with further research and the live demonstration 
of results accomplished by farmers who have successfully 
applied farm management principles to their own opera- 
tions. In addition the records being secured under the pro- 
ject make possible a more detailed analysis of each farm busi- 
ness. Thus it would seem that the project is so situated as to 
receive the full benefit of various methods of farm manage- 
ment research. 

The Outlook 


Regarding the future of this work, the question may be 
asked, what will be its influence on the farm bureau work? 
The question has been asked, will it tend to supersede the 
farm bureau work? It is our belief that it will strengthen 
and create larger demands for the farm bureau work rather 
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than to prove detrimental in any way to the farm bureaus. 
This is indicated from giving attention to the objects which 
it is believed that this service will accomplish. Careful 
study of the business on many farms such as will be ac- 
complished in the farm management service will reveal 
weaknesses which should call for more services than ‘the 
specialist in the farm management service work is able to 
render. It is believed that the analysis which he will give 
of the farm will call for the services of the county agent in 
a larger way than has been true in the past. A record of a 
farmer’s business is the best help in convincing a man of 
changes which he can profitably make in the handling of his 
business. For example, when a man learns that his returns 
from hogs are low compared with those of his neighbor, it 
may show him that he needs to plan a good system of hog 
sanitation and perhaps secure better breeding stock. Low 
yields may indicate poor soil conditions which call for a 
careful soil test over the whole farm. These illustrations 
serve as an example of how the Farm Bureau-Farm Manage- 
ment service may be an agency in creating a demand for the 
services of the county agent, rather than in any way sup- 
planting him. 

Since the man in charge of the Farm Bureau-Farm 
Management service is giving specialized service to 240 men 
he will not have time to include work commonly handled by 
the county agent. Rather this work will consist in rendering 
definite farm management service along the lines of adjust- 
ment of size of business, farmstead and field arrangement, 
balance between livestock and crop production, means of 
using labor and power efficiently, and keeping the right 
relationship between expenses and income as well as assist- 
ing in keeping, summarizing, and analyzing the farm record. 

Again it must be realized that the Farm Bureau-Farm 
Management service is a highly specialized service which 
does not appeal to all members of the farm bureaus. In 
our best counties, the approximately two hundred men to 
whom one man can give service in a project of this kind, will 
include only a small proportion of the total farm bureau mem- 
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bership. The Farm Bureau-Farm Management service may 
be looked upon more as a specialized service which will appeal 
to the more forward-looking of the farm bureau members. 

At least it can be said that the Farm Bureau-Farm Man- 
agement service is an experiment which we will watch with 
a great deal of interest, and the fact that the members who 
sponsored the movement did so in order to secure the services 
which they actually wanted ought to go far toward insuring 
its success. Furthermore, the spreading of farm management 
information from farm to farm will do much to improve the 
farming practices throughout the entire area enlisted in this 
undertaking. It cannot be expected that the greatest results 
of this service will be realized within the space of time for 
which the project is now organized. However, we are not 
committed to the Farm Bureau-Farm Management project as 
being the best means of doing farm management extension 
work. A number of county agents, seeing the possibilities 
of this type of work, are accomplishing the purposes of this 
project in a creditable way within their own counties with a 
smaller number of farmers. It already has justified its exist- 
ence, however, in focusing the attention of county agents 
and farmers on farm management extension work. As a 
service project, this project appears highly commendable. As 
a method of research this project promises to be a method 
of studying the application of farm management principles 
to a degree of intensity, scope, and accuracy which has not 
been realized in other generally recognized methods of farm 
management research. 
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TRENDS IN SLAUGHTER AND VALUE OF LIVE- 
STOCK SINCE 1921 


TAGE U. H. ELLINGER 


Department of Livestock er International Livestock Exposition, 
icago 


A statistical study of past and current events in the livestock 
industry should be helpful in three ways. It should support 
memory and personal experience. Old timers frequently re- 
call days gone by with remarkable accuracy, yet frequently 
also their recollections become distorted with time. New- 
comers in the business, of course, must rely entirely upon 
second hand information. A true and unbiased picture of 
past conditions in the industry can best be produced from 
adequate and reliable statistical data, if available and han- 
dled with proper discretion. Statistical methods are further 
helpful in an appraisal of current events. Reports from the 
country, from the central markets, and from consuming cen- 
ters form a mass of confusing and often contradictory infor- 
mation. Daily and seasonal fluctuations in marketing and 
price quotations add to the difficulty of discerning clearly the 
trends in the industry. It is a matter of statistical analysis 
to bring order out of disorder and to show the general move- 
ments in a mass of conflicting data. The results of a statis- 
tical study must be simple if they are to be helpful. 

This type of work would lose much of its importance and 
fascination if it did not go further than mechanically to re- 
cord events as they occur. The ultimate purpose is to dis- 
cover the “laws” which govern trends and relationships in 
the material studied. Secular trends and well-defined cyclical 
movements have been described. The relationships between 
supply and price, the competition between the various kinds 
of livestock, the effect of consumer demand on the price level, 
and many other problems are worthy of consideration. 

The practical application of the “laws” governing livestock 
production and market prices lies in the difficult field of pro- 
jecting current trends into the future. Knowledge of the 
facts and an understanding of the probable consequences of 
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a certain combination of circumstances form the basis for an 
intelligent forecast. The writer acknowledges his skepticism 
of the value of mathematical formulas in forecasting future 
conditions. Statistical research should primarily supply re- 
liable information of the pertinent facts and describe the 
“laws” which seem to govern the flow of events. The sound- 
ness of conclusions thus formed depends upon the reliability 
of the information on which they are based and upon the 
keenness of the observer. In other words, statistics does not 
provide a substitute for judgment but rather an analytical 
arrangement of material. 


Data Selected for Study 


It is by no means an easy matter to secure satisfactory 
data on the livestock industry covering volume of production 
as well as actual sales value. Market receipt figures, due to 
duplications, frequently give a distorted picture of the volume 
actually marketed, and official price quotations or government 
estimates of prices paid to farmers for their stock are not as 
exact as might be desired. Although little used for this pur- 
pose, the data collected by the United States Department of 
Agriculture from the inspected packing-houses constitute the 
most valuable material for a study of production and price 
trends. The data of importance in this connection are for 
each species (cattle, calves, hogs, and sheep)—(1) the total 
number of animals purchased for slaughter, (2) the average 
live weight, and (3) the average cost per hundredweight 
(actual prices paid). From the first two items the total 
volume of the purchases may be computed by simple multi- 
plication. The inspected kill does, of course, not entirely 
cover the production of meat animals. Approximately one- 
third of these are slaughtered direct on the farm or by local 
butchers. The annual volume of farm and other uninspected 
slaughter is, however, fairly constant, the fluctuations in pro- 
duction being particularly reflected in the volume of business 
done by the larger packing-houses engaged in interstate and 
international trade. The original data used in this study are 
presented in the first three columns of Appendices I to IV. 
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A Post-War Base Period Preferred 


In the process of eliminating seasonal fluctuations, as well 
as in the preparation of all index numbers, a base period is 
selected to represent a more or less typical or average condi- 
tion from which deviations may be measured. It is usually 
the practice for this purpose to select a so-called “normal” 
year or period, antedating the war. Too much emphasis is 
frequently laid upon the “normalcy” of the base, overlooking 
the fact that there is no norm in a constantly changing world. 
Conclusions based on a comparison of present conditions with 
those prevailing a decade or two ago are interesting from an 
historical standpoint but are of little practical significance 
except as a measure of the character and magnitude of the 
recent economic upheaval. The World War produced such a 
fundamental change in the economic position of the United 
States that the status of agriculture was greatly altered. There 
is no reason to expect that the old order of equilibrium between 
the various elements in our economic structure will ever 
recur; instead agriculture, like any other industry, is obliged 
to adjust itself constantly to the new, conditions as they 
develop. 

It is desirable from a practical standpoint that the base 
period be as representative as possible. This quality is best 
attained by selecting a year or a group of years during which 
the conditions now existing prevailed. In this study the five- 
year period from 1921 to 1925 has been chosen. It would 
possibly be desirable to average the records for more than five 
years in order to obtain a more truly typical base, but since 
the big post-war deflation only these five years offer complete 
records. 

Elimination of Seasonal Fluctuations 


In the study of secular and cyclical trends in the livestock 
industry, seasonal fluctuations prevent a proper appreciation 
of current developments, if weekly or monthly data are ex- 
amined. For instance, it is of little significance, if one wants 
to find out to what extent hog production is expanding or con- 
tracting, to state that hog slaughter was heavier in December 
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than:in September. The problem is whether the run of hogs 
in December was heavier or lighter than it ordinarily should 
be as compared with the September figures. 

Various methods have been developed for the purpose of 
eliminating the effect of seasonal fluctuations in a set of 
monthly data. The one employed in this study is practically 
the same as the one used by the Harvard Committee on Eco- 
nomic Research under the direction of Warren M. Persons. 
The data on hog prices have been selected in order to illustrate 
the procedure. The first step is to obtain the typical relation- 
ship between the data for consecutive months. The Harvard 
procedure is to divide the figure for one month by that of 
its predecessor; namely, January by December; February by 
January; March by February; etc. These figures, known as 
“link relatives,” are listed in Table 1. To determine the value 
most representative of each of the twelve months, an average 
of each of the twelve groups of link relatives must be secured. 
Since extreme variations may affect the average materially, 
Persons selects the median link relative instead of the arith- 
metic mean. In this case, where only five link relatives 
are available for each month, it has been deemed preferable 
to use a compromise procedure, taking the arithmetic mean 
of the three central items. These average link relatives are 
listed in the upper row of Table 2. 

The average link relatives present comparisons between two 
consecutive months but give no direct relationships between 
separated months. The next step, therefore, is to place them 
all on a common basis. In order to do this, it is necessary to 
eliminate the effect of long-time trends by connecting progres- 
sively the monthly average link relatives from J anuary to 
January. The resulting figures are known as “chain rela- 
tives,” the one for January being arbitrarily put at 100. The 
February chain relative is the average February link relative 
multiplied by the January chain relative, 100, and divided by 
100. The March chain relative is the average March link 
relatives multiplied by the February chain relative and divided 
by 100, and so on throughout the year. Finally, the average 


1Warren M. Persons, “Correlation of Time Series,” in Handbook of Mathe- 
matical Statistics by H. L. Reitz, 1924. 
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January link relative is multiplied by the December chain 
relative and divided by 100 to obtain the January chain 
relative. This should be exactly 100 if no disturbing factors 
have intervened. As a matter of fact, however, secular 
and cyclical trends during the period from which the data 
has been taken usually cause a discrepancy between the arbi- 
trary and computed January chain relatives. In the case 
of hog prices the computed January chain relative was 104.5 
(Table 2, second row). The difference between 100 and 104.5 
must be distributed in such a way among the monthly chain 
relatives that-the computed January chain relative equals the 
original January chain relative. This is accomplished by ob- 
taining the difference between the two and distributing it pro- 
portionally over the twelve months. Thus, from the February 
chain relative, one-twelfth of the difference (104.5 — 100) or 
0.375 is subtracted to get the adjusted chain relative for this 
month. From the March chain relative two-twelfths of 4.5 
is subtracted; from the April chain relative, three-twelfths, 
and so on until twelve-twelfths of 4.5 is subtracted from the 
computed January chain relative, bringing it to 100 as 
originally desired. 

Finally, to obtain the “seasonal indexes” the chain relatives 
must be adjusted from a January basis to an average month 
basis. This is done by taking the mean of the twelve chain 
relatives. In the case of hog prices, these average 102.2. 
Each of the adjusted chain relatives is then expressed as a 
percentage of 102.2 by dividing by this average and multi- 
plying by 100, the resulting figures being the seasonal indexes. 

Corrections for seasonal fluctuations are in all cases made 
by dividing the actual figure by the corresponding seasonal 
index (Table 3) and multiplying by 100. Conversely all cor- 
rected figures can be transcribed to actual data by multiply- 
ing by the seasonal index. The corrected data on volume of 
production and prices in the material studied are presented 
in the last three columns of Appendices I to IV. 


Reading the Trend Charts 


The trends in livestock slaughter and market prices are 
illustrated for each species separately in Figures 1 to 8. The 
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dotted line is drawn from the corrected slaughter and cost 
figures listed in the last three columns of Appendices I to IV. 
The curves of moving averages display the trends more clear- 
ly, since they smooth out petty deviations for which no account 
can be given except from an intimate knowledge of actual 
conditions at the particular time they occurred. The curves 
do not represent the actual number slaughtered or the actual 
price paid. They rather represent these actual data corrected 
so as to eliminate the effect of the regular seasonal fluctua- 
tions. This is done as described in the foregoing discussion 
by dividing the actual figure by the corresponding seasonal 
index (Table 3) and multiplying by 100. If, for instance, 
corrected cattle production is given as 800,000 head, it means 
that at that particular time cattle production, as measured by 
inspected cattle slaughter, was going on at a rate that would 
make an average monthly production of 800,000 head or a 
yearly production of 9,600,000 head. In the same way, if the 
corrected price on cattle is placed at $7.00, it means that if 
this price level were maintained over a year, subject only to 
the ordinary seasonal fluctuations; the average price for the 
year would be $7.00. 

By multiplying by the corresponding seasonal index it is 
always possible to transcribe the corrected figures to actual 
figures. This is of particular importance if one attempts to 
project the trend into the future. If for instance, the trend 
of the curve would indicate that the corrected price on cattle 
would strike the $8.00 mark in July, 1926, the actual market 


107 x 8.00 
price at that time should be 100 = $8.56, the sea- 


sonal index for July being 107. 


Secular and Cyclical Trends 


A study of trends would be of little significance if a certain 
regularity in them would not make it possible to foresee what 
is likely to happen in the immediate or more distant future. 
Having previously considered the seasonal trends, it remains 
to discuss briefly two other types of trends, i. e., the secular 
and the cyclical. 
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The secular trend shows up only when one considers a long 
period of years, for instance plotting in a curve the data on 
hog slaughter since the early days of the Western markets. 
These long-time trends in the livestock industry are affected 
by the growth of the population, by changing dietary habits, 
by the changes in the purchasing power of the laboring classes, 
and by the condition of our foreign trade. The shape of these 
trends up to the war is reasonably well known. The last de- 
cade, however, has produced such fundamental changes in 
many of the factors which influence livestock trends, that it 
is too early to offer any suggestion regarding their present 
and future developments. 

In recent years, much attention has been given to the study 
of the regular ups and downs in the livestock industry, to 
which the name cyclical movements has been applied. The 
existence of hog cycles covering a period of four to five years, 
cattle cycles covering fourteen to seventeen years, and sheep 
cycles covering eight to ten years is well established. Volume 
of production as well as prices move in such cycles, but al- 
ways in opposite directions. Larger offerings depress quota- 
tions, and relative scarcity results in higher prices. A close 
study of these cyclical movements is a great help in forecast- 
ing work, but it remains to be seen whether these cycles will 


maintain exactly their pre-war character under the present 
conditions. 


Trends in the Cattle Industry 


The trend in cattle production, based on corrected slaughter 
figures, is illustrated in Figure 1. After a decline during the 
year 1921 the trend was reversed, the curve rising steeply 
throughout the first six months of 1922. Since then the trend 
has been slowly upwards until the present time. A distinct 
break in this development occurred in the winter of 1924- 
1925 when slaughter was excessively heavy, due probably to 
the Southwestern drouth and the soft corn crop. 

Cattle prices (Figure 2) reached their lowest point in June, 
1921. They mounted slowly during the latter half of 1921 
and then remained almost level until the beginning of 1924. 
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During that year prices receded slightly, to experience another 
and more definite rise during 1925. The cattle cycle calls 
for a seven to eight year rise in prices followed by a decline 
over a similar period of time. The price curve despite its 
recent drop is therefore likely to continue its slow upward 
movement for several years to come. 

Calf production (Figure 3) has been constantly expanding 
since 1921. The number of animals slaughtered increased 50 
per cent in the course of these five years. This development 
reflects the growing importance of the dairy industry. Calf 
prices (Figure 4) maintained themselves at an almost con- 
stant level from 1921 until the beginning of 1925. During 
the latter year, however, a definite rise took place. 


Trends in the Hog Industry 


The five year period, 1921 to 1925, covers an entire hog 
cycle (Figures 5 and 6). The magnitude of the fluctuations 
both in volume and in prices is striking. The year 1921 was 
characterized by low production and also low prices. In this 
year, however, corn was exceptionally cheap and hog feeding 
offered a more profitable outlet than cash sales. As a result, 
farmers planned a great expansion of their hog breeding 
activities. This policy was reflected in a heavier run of hogs 
in 1922. For two and one-half years production continued 
on an extremely high level, with hog prices correspondingly 
low. The resulting liquidation took place in the winter of 
1924-1925 and was reflected in sharply rising prices. Since 
the spring of 1925, when the new levels were reached, volume 
of production as well as prices have remained fairly constant. 
This condition will probably continue throughout the greater 
part of 1926, with another upward movement in volume and 
downward movement in prices next winter, providing a 
normal corn crop is secured. 


Trends in the Sheep Industry 


The year 1921 witnessed the end of the post-war depression 
in the sheep business. With slaughter going on at a high 
rate, returns were unsatisfactory. Since then the industry 
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has. experienced four years of increasing prosperity with 
mounting prices and slaughter on a safe and conservative 
basis. The charts indicate that sheep prices are particularly 
sensitive to variations in supply. Apparently the demand for 
lamb is relatively inelastic. The danger of overproduction 
induced by the prolonged period of high returns seems finally 
to have materialized during the winter of 1925 to 1926. Mar- 
ketings have become exceptionally heavy, resulting in a drastic 
reduction of prices. In view of the fact that the sheep cycle 
usually covers four to five years of relatively high prices, fol- 
lowed by as many with low prices, it is evident that the situa- 
tion calls for a cautious and conservative policy on the part 
of the producers. One evidence of the tendency of sheepmen 
to adopt this viewpoint is the reduced spring volume of con- 
tracts for lambs for fall feed lots, and the lowered prices at 
which these contracts have been made. 


The Making of Index Numbers for the Entire Livestock 
Industry 


As a method of analysis applicable to the study of trends 
in prices and volume of production as well as to other fields of 
economic research, index numbers have proved extremely 
fruitful of significant results. At the same time, however, 
this method has been subject to so much indiscriminate use 
and even abuse that some skepticism has arisen regarding its 
validity.2, Index numbers express average percentage changes, 
usually over a period of time. There are, however, many ways 
in which averages may be obtained and consequently a great 
variety of index number formulas exist. Fisher in his book 
applies not less than 134 different formulas to a selected set 
of data. On the basis of certain simple tests he determines 
which formulas are good, bad, or indifferent. In the group of 
the bad ones we find some of those most commonly used, 
especially the one based on the simple arithmetic mean. By 
a process of elimination, whereby those index numbers that 
do not meet various important requirements are weeded out, 


2 Professor Irving Fisher’s recent exhaustive treatise on the whole subject (The 
Making of Index Numbers, 1923) has contributed much to a saner appreciation of 
the merits and deficiencies of the various ways in which index numbers are applied. 
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a group of good formulas remain. These all give nearly 
identical results and the character of the data largely deter- 
mines which one to prefer. Among the eleven best Fisher 
selects one, No. 353, as the “ideal.” This formula, applied to 
prices, reads as follows: 


xX 


Fisher’s “ideal” formula has one requirement that very 
seldom is met, namely, that corresponding data on price and 
volume shall be available. The livestock industry, however, 
presents one of the rare cases where the “ideal” formula may 
be applied, and it is therefore possible to measure the trends 
in the livestock industry with greater exactness and fairness 
than usually can be obtained by the use of index numbers.* 

In computing the monthly index numbers the averages of 
the 60 corrected monthly prices and of the 60 corrected 
volume-of-slaughter data for the five years, 1921 to 1925, have 
been selected as base figures (p, and q,). The volume ex- 
pressed in pounds has been preferred to the number of ani- 
mals in order to get data directly corresponding to the price 
figures. The computed index numbers for livestock prices 
are listed in Appendix VI and plotted graphically in the mid- 
dle curve of Figure 9. By making a slight change in the 
formula another set of index numbers may be secured, indi- 
cating the trend in total volume of slaughter. The formula 
now reads: 


8In Fisher’s formula “p’’ represents the price and ‘‘q’’ the volume of a certain 
commodity, the subscript ‘‘o’” refers to the base period and “1” to the first period 
(month) for which the index number is computed. The sign > is the summation 
sign and means that the products of the p’s and q’s for the individual commodities 
shall be added. The formula for the second period (month) is of course the same 
except that the subscript “2” is substituted for “1.” The formula calls for the 
following manipulations: (1) multiply the corrected cattle prices in the first month 
(January, 1921) by the corrected volume of cattle slaughter in the base period 
(Pp, @,), then do the same for calves, hogs and sheep and sum up the four products; 
(2) multiply the corrected cattle price for the base period by the corrected volume 
of cattle slaughter for the base period (p, q,), then do the same for calves, hogs 
and sheep and sum up the four products. Py dividing the result from (1) by the 
result from (2) we have the first fraction under the square root sign. The second 
fraction is obtained in a similar way. Multiply the two fractions and extract the 
square root of the product. This gives the index number for the month “1.” 
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Xx 
The index numbers computed by this formula are listed in 
Appendix V and plotted in the upper curve of Figure 9. A 
third set of index numbers, expressing the total value (cost) 
of all animals slaughtered under federal inspection, is derived 


by simply multiplying the price and volume indexes (Appendix 
VII and lower curve in Figure 9). 


The Effect of Supply and Demand on Live Stock Values 


No extensive comments are needed regarding the volume 
and price curves in Figure 9. An inverse relationship ap- 
parently exists between them. There are, however, important 
exceptions to this general rule. In 1921 slaughter figures 


INDEX CURVE FOR TOTAL COST OF LIVE STOCK (—) | 
COMPARED witn HARVARD BUSINESS CURVE (---) 


1922 1923 1924 1925 1926 1927 


FIGURE 9 


were low but prices were also low. In 1925, on the other 
hand slaughter was average but prices 20 per cent over aver- 
age. It is evident that supply alone does not determine prices, 
demand being the other and even more important factor. 
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The Harvard business curve has been chosen as an indicator 
of those general business conditions which determine the pur- 
chasing power of the consuming public. 
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direct comparison possible, the total-value-of-livestock curve 
is replotted with the data expressed in terms of their standard 
deviation. This is the unit in which the Harvard “B” curve 
is expressed. The striking parallelism between the two curves 
is illustrated in Figure 10. The correlation between the cor- 
responding monthly indexes is +.80. The graph indicates a 
slight lag between the two curves, the livestock curve usually 
moving slightly earlier than the business curve. Correlating 
the livestock indexes with the “B’’ indexes one month later a 
coefficient of +-.85 is obtained. The coefficient is +.84, based 
on a two months interval. The lag, therefore, is about one 
month. 

In order to forecast future livestock prices the following 
simple relation should be borne in mind: Total value divided 
by volume equals price. The total value of livestock, it has 
been shown, is to a very large extent a demand proposition, 
and the forecaster therefore should be intimately familiar 
. with the trends in general business conditions, especially as 
they affect the purchasing power of the consuming public. 
The volume offered for sale, on the other hand, depends en- 
tirely upon the production program of the farmer. An inti- 
mate knowledge of what is going on in the country is therefore 
an equally essential prerequisite to a sound appraisal of the 
price situation. 

The producers of livestock, and all businesses more or less 
intimately tied up with the handling of animals and their 
products, need more information on the production trends as 
well as prospective demand conditions. But more than any- 
thing else they need more reliable and exact data in which the 
possibility of serious errors due to wrong estimates is reduced 
to a minimum. The significance of general business condi- 
tions as a factor in agricultural prosperity has been particu- 
larly emphasized in this study. The livestock industry has 
gradually recovered from its severe post-war depression and 
is at the present time supported at a high level by an exceed- 
ingly prosperous consuming public. 
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APPENDIX I 


INSPECTED CATTLE SLAUGHTER 
ACTUAL DATA 


No. of Total 
Animals Weight 
Slaughtered 000 lbs. 
667,344 652,562 
689,506 680,032 
526,177 522,346 
620,936 624,686 
590,943 598,472 
569,979 573,393 
640,186 646,594 
579,028 575,994 
680,419 683,923 
689,043 676,937 
749,756 742,236 
686,115 687,769 
586,192 591,046 
641,513 654,125 
569,153 571,902 
673,701 682,358 
589,916 595,414 
702,203 703,678 
724,418 711,704 
enon 697,303 687,164 
761,125 740,460 
796,377 768,798 
859,413 813,151 
778,736 745,655 
745,109 729,954 
633,710 616,942 
687,634 669,150 
696,757 676,231 
762,461 724,079 
726,962 694,452 
724,896 682,983 
820,514 756,851 
809,810 760,468 
952,795 895,665 
820,514 765,851 
845,618 789,393 
756,250 720,230 
812,459 784,787 
669,051 646,611 
665,156 643,346 
689,190 663,001 
773,334 733,337 
669,579 636,557 
764,104 718,472 
785,981 47, 
870,171 816,655 
1,016,289 953,970 
951,887 888,006 
925,874 877,043 
855,179 833,646 
656,427 641,310 
736,313 714,643 
731,258 714,307 
748,514 723,401 
731,886 697,414 
862,053 815,873 
811,144 761,567 
866,183 802,163 
1,066,528 1,002,302 
860,662 07,327 
926,892 884,042 
819,179 792,351 
694,616 674,493 
785,545 764,202 


Average 
Price 
per 

100 Ibs. 


7.11 


awa 


CORRECTED DATA 


No. of 
Animals 
Slaughtered 


660,737 


675,986 
641,679 


618,122 
580,388 


628,934 
694,089 


775,371 
917,715 


803,117 
847,093 
844,672 
850,600 


Total 
Weight 
000 lbs. 
646,101 


653,877 


680,836 


738,272 
701,879 


754,603 
769,775 


761,876 
802,968 
812,981 
810,982 


Average 
Price 


per 
100 Ibs. 
$7.44 


6.79 


DANN 


H 
$6.55 
Jan. 9.10 | 9.38 
Feb. 6.72 | 621,840 6.79 
Mare 7.43 667,673 664,560 6.88 
April 7.20 656,603 650,513 6.43 
May 7.24 593,728 591,127 6.30 
June 6.61 681,049 687,866 6.01 
July 6.71 603,154 599,994 6.27 
Aug. 6.44 654,249 664,003 6.31 
Sept. 6.09 643,965 644,702 6.41 
Nov. 5.30 wo, 1 6. 
Dee. 5.75 |_| 585,194 6.53 
1922 
Jan. 628,966 6.10 
| Feb. 6.05 | | 6.11 
Marchi 6.82 724,410 725,913 6.31 
j April || 655,462 647,189 6.35 
| May 731,461 725,441 6.37 
| June 770,657 757,132 6.70 
: July 726,357 715,796 6.88 
: Aug. 731,851 718,893 6.80 
Sept. 744,278 732,189 6.87 
| Oct. 712,862 699,686 7.08 
| Nov. 774,246 746,010 6.95 
Dee. 771,026 6.90 
1923 
Jan. 730,499 6.78 
Feb. 772,817 734,455 6.96 
. Marc 739,391 711,862 6.66 
ag 774,174 735,034 6.71 
ay 794,230 746,473 6.80 
June 773,364 738,779 7.18 
July 755,100 711,441 | 
Aug. 788,956 743,545 
Sept. 756,832 724,255 
Oct. 768,383 740,219 
Aug. 788,956 743,545 
Nov. 761,818 724,214 
Dec. 748,762 713,099 
796,528 
an. 96,52 
Feb. 
Mare 715,222 684,411 
765,767 720,653 
ay 805,556 756,018 
June 712,318 677,507 
July 795,942 748,408 
Aug. 755,751 726,117 
Sept. 813,244 777,767 
Oct, 819,588 788,405 
Nov. 857,556 814,684 
Dec. 916,707 868,359 
1925 
Jan. 838,411 801,583 
Feb. 800,521 763,464 ; 
| Marc 791,734 760,259 
April 812,509 776,421 
May 779,702 745,774 
June 778,602 741,930 
July 897,972 849,868 
Aug. 779,946 739,385 
Sept. 809,517 763,965 
ana 860,103 828,349 
ov. | 740,667 
Dec. 875,289 
1926 
Jan. 
Feb. 
Marc 
April 
iil 
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APPENDIX II 
INSPECTED CALF SLAUGHTER 


ACTUAL DATA CORRECTED DATA 
Average Average 
No. of Total Price No. of Total Price 
Animals Weight per Animals Weight per 
Slaughtered 000lbs. 100Ibs. Slaughtered 000lbs. 100 Ibs. 

1920 

2 a 244,573 42,018 $8.42 298,260 48,297 $9.05 
1921 

pe 282,043 47,905 11.66 300,046 50,963 11.00 

ee 252,369 39,428 9.71 293,452 49,285 8.23 

March ----- 361,733 51,934 9.38 328,848 55,843 8.45 

ipuainntee 365,541 50,013 8.20 320,650 54,959 7.96 

= 366,798 54,360 8.24 313,503 53,822 7.70 

aa 369,696 59,480 8.05 342,311 59,480 7.97 

Me daccon 324,046 56,556 8.02 320,838 54,909 8.02 

7 303,796 58,860 7.09 316,454 54, 7.39 

Ss 321,193 66,320 7.63 334,576 58,690 8.12 

ews 309,136 61,595 6.94 288,912 48,885 7.89 

Rats eee 292,172 55,218 6.77 324,636 53,610 8.06 

259,045 45,141 7.51 315,909 51,886 8.08 
1922 

Sa 288,487 47,292 8.22 306,901 50,311 7.75 

279,359 43,781 9.16 324,836 54,726 7.76 

391,439 55,843 8.05 355,854 60,046 7.25 

365,323 49,023 7.67 320,459 53,871 7.45 

401,340 58,852 9.05 3,026 58,269 8.46 

388,919 60,835 8.52 360,110 83 8.44 

829,445 56,523 7.85 326,183 54,877 7.85 

344,968 66,482 8.02 359,342 60,993 8.35 

353,095 70,517 7.69 367,807 62,404 8.18 

382,837 75,488 6.96 357,792 59,911 7.91 

347,711 65,582 7.18 386,346 63,672 8.55 

308,646 54,349 7.79 376,398 62,470 8.38 

351,382 59,180 8.51 373,811 62,957 8.03 

296,698 48,264 9.34 344,998 60,330 7.92 

367,979 54,766 8.80 334,526 58,888 7.93 

400,322 56,758 7.98 351,160 62,371 7.75 

466,792 68,334 8.97 968 67,657 8.38 

387,905 62,782 8.24 359,171 62,782 8.16 

378,513 66,910 8.60 374,765 64,961 8.60 

402,643 78,914 7.53 419,420 72,398 7.84 

338,093 69,133 7.30 352,180 61,180 T.17 

416,388 83,149 6.94 389,148 65,991 7.89 

370,070 70,080 6.39 411,189 68,039 7.61 

3,538 ,654 7.19 394,559 67,418 7.73 

372,859 65,921 8.29 396,659 70,129 7.82 

345,593 56,204 9.45 401,852 70,255 8.01 

376,709 57,290 8.85 342,463 61, 7.97 

465,720 68,424 8.49 408,526 75,191 8.24 

469,692 73,930 8.19 401,446 73,198 7.65 

408,130 68,558 7.68 377,898 ¥ 7.60 

421,292 76,422 7.61 417,121 74,196 7.61 

374,480 73,844 7.42 390,083 67,747 7.73 

419,113 84,430 7.23 436,576 74,717 7.69 

473,468 92,984 6.81 442,493 73,797 7.74 

392,395 77,537 6.24 435,994 75,279 7.43 

415,579 76,246 7.15 , 87,639 7.69 

394,453 69,574 8.52 419,631 74,015 8.04 

378,070 63,826 9.39 439,616 79,783 7.96 

092 72,901 9.64 423,720 78,388 8.68 

496,306 72,252 8.70 435,356 79,398 8.45 

480,581 73,668 8.69 410,753 72,939 8.12 

473,487 78,831 8.26 438,414 78,831 8.18 

472,819 87,084 8.08 468,138 84,548 8.08 

438,772 86,447 8.63 457,054 79,309 8.99 

422,487 83,462 8.80 40,091 73,860 9.36 

486,011 97,892 8.55 454,216 77,692 9.72 

398,012 75,093 8.22 442,236 72,906 9.79 

445,471 81,089 8.75 543,257 93,206 9.41 

409,526 71,303 9.93 435,666 75,854 9.37 

378,308 63,586 10.29 439,893 79,483 8.72 

463,675 73,279 10.60 421,523 78,795 9.55 

461,482 70,971 9.30 404, 77, 9.03 
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INSPECTED HOG SLAUGHTER 
ACTUAL DATA CORRECTED DATA 
Average Average 
No. of Total Price No. of Total Price 
Auimals Weight per Animals Weight per 
Slaughtered 000 lbs. 100 lbs. Slaughtered 000 lbs. 100 lbs. 
1920 
Dec. ---. 3,985,125 881,749 $9.66 3,042,080 688,866 $10.39 ' 
1921 
Jan. ---. 4,347,306 988,056 9.39 3,268,651 754,241 9.58 
Feb. ---. 3,798,687 865,683 9.38 3,361,670 772,931 9.38 
March -.. 3,047,424 693,898 9.91 3,017,251 693,898 9.44 
April ---. 3,003,290 677,422 8.49 3,300,319 744,420 8.41 
May 720,338 8.29 3,375,375 742,616 8.46 
June ---. 3,618,152 809,200 7.99 3,512,769 770,667 8.32 
} July ---. 2,820,616 692,969 9.09 3,279,786 761,504 9.00 
Aug. ---- 2,530,459 592,254 9.55 3,329,551 740,318 9.01 
Sept. ---. 2,422,350 553,168 7.94 3,364,375 747,524 7.56 
Oct. ---. 2,866,133 639,836 Tae 3,220,374 735,444 7.62 
it Nov. ---. 3,447,027 743,145 7.36 3,105,430 701,080 7.67 
i Dec. ---- 3,806,797 839,399 6.94 2,905,952 655,780 7.46 
| 1922 
Jan. ---. 3,984,704 893,889 7.96 2,996,018 682,358 8.12 
\ Feb. ---. 3,479,907 773,270 9.59 3,079,564 690,420 9.59 
March --. 3,350,214 743,714 10.39 3,317,044 743,714 9.90 
April ---. 2,945,757 661,941 10.36 3,237,096 727,408 10.26 
ay ---. 3,716,170 841,638 10.25 3,831,103 867,668 10.46 
i June --.. 4,046,304 935,951 10.33 3,928,450 891,382 10.76 
{ July ---- 3,104,322 743,144 10.00 3,609,677 816,642 9.90 
697,393 8.85 3,799,678 871,741 8.35 
Sept. 2,747,467 643,594 8.85 3,815,926 869,722 8.43 
if Oct. ---. 3,331,587 731,183 8.99 3,743,356 840,440 8.81 
Nov. ---- 4,318,005 927,637 8.54 3,890,095 875,129 8.90 
---- 5,201,437 1,144,680 8.17 3,970,563 894,281 8.78 
1923 
Jan. ---. 5,134,029 1,166,965 8.35 3,860,172 890,813 8.52 
Feb. --. 4,230,575 963,006 8.22 3,743,872 859,827 8.22 
\ March -.. 4,837,791 1,102,146 8.17 4,789,892 1,102,146 7.78 
April -.-. 4,179,438 956,464 8.04 4,592,789 1,051,059 7.96 
ay .... 4820,100 966,710 7.44 4,458,897 ,608 7.59 
June ---. 4,302,533 979,816 6.83 4,177,217 933,158 7.11 
i July ---. 3,983,435 924,396 6.91 4,631,901 1,015,820 6.84 
Aug. ---. 3,556,039 840,008 7.78 4,678,999 1,050,010 7.34 
Sept. --.. 3,212,350 736,495 8.49 4,461,597 ,264 8.09 
} Oct. ---. 4,327,951 949,899 7.58 4,862,866 1,091,838 7.24 
Nov. ---- 5,340,678 1,152,198 6.83 4,811,422 1,086,979 FAL 
---. 5,903,759 1,285,839 6.82 4,506,686 1,004,562 7.33 
i 1 
| Jan. ---. 5,911,242 1,283,508 7.09 4,444,543 979 T77 7.28 
Feb, ---- 5,006,290 1,105,389 7.07 4,430,345 986,954 7.07 
March -.. 4,536,372 1,010,023 7.19 4,491,457 1,010,023 6.85 
i April _... 4,073,248 911,063 7.24 4,476,097 1,001,168 Tae 
| May ---. 4,277,565 959,629 7.26 4,409,861 989,308 TAL 
June -... 4,287,552 981,292 6.98 4,162,672 934,564 7.27 
July ---. 4,113,814 975,879 7.60 4,783,505 1,072,395 7.52 
Aug. ---. 3,070,206 734,670 9.47 4,039,745 918,338 8.93 
Sept. -... 2,856,960 663,586 9.63 3,968,000 896,738 9.17 
| Oct. ---. 3,498,135 768,855 10.03 3,930,489 883,741 9.83 
Nov. ---. 4,640,944 982,349 9.01 4,181,031 926,744 9.39 
sone 6,600,306 1,379,200 9.17 5,038,402 1,077,500 9.86 
i Jan. ---. 5,978,622 1,268,185 10.15 4,495,205 968,080 10.36 
| Feb. ---. 4,446,936 959,071 10.89 3,935,342 856,313 10.89 
March _.. 3,299,344 723,480 13.34 3,266,677 723,480 12.70 
April --_-. 3,036,716 683,170 12.45 3,337,051 750,736 12.33 
y .-.. 3,186,124 728,061 11.96 3,284,664 750,578 12.20 
June __-. 3,731,501 861,716 12.33 3,622,817 820,682 12.84 
July -.-. 2,819,385 679,866 13.31 3,278,355 747,105 13.18 
i} Aug. ---. 2,452,825 602,855 12.98 3,227,401 753,569 12.25 
Sept. -... 2,597,887 620,947 12.51 3,608,176 839,118 11.91 
Oct. ---- 3,314,353 759,815 11.64 3,723,992 873,351 11.41 
\ Noy. ---. 3,646,155 808,024 11.36 3,284,824 762,287 11.83 
i} om ---. 4,533,019 1,018,207 11.08 3,460,320 795,474 11.91 
iH Jan. ---. 4,500,631 1,047,882 12.05 3,383,933 799,910 12.30 
Hi Feb. ---. 3,351,165 786,787 12.47 2,965,633 702,488 12.47 
it March -.. 3,562,243 851,661 12.32 3,526,973 851,661 11.73 
i April ---. 3,104,656 746,204 12.40 3,411,710 820,004 12.28 
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INSPECTED SHEEP SLAUGHTER 
ACTUAL DATA CORRECTED DATA 
Average Average 
No. of Total Price No. of Total Price 
Animals Weight per Animals Weight per 
Slaughtered 000 lbs. 1001bs. Slaughtered 000 lbs. 100 lbs 
1920 
a 932,417 79,871 $8.51 1,002,599 81,501 $8.77 
1921 
Jan. ---- 1,068,346 93,267 10.58 1,027,256 84,788 9.98 
aa 958,019 84,401 7.73 1,101,171 89,788 7.03 
March --- 1,075,213 95,285 8.54 1,108,467 91,620 7.36 
April ---- 1,040,628 88,599 8.94 1,107,051 90,407 7.98 
984,903 76,980 10.13 994,852 78,551 9.29 
June __-- 1,116,069 80,993 9.20 1,094,185 86,163 9.39 
05 99, "902 72,105 8.53 1,009,430 75,109 8.98 
(a 236, 992 92,205 8.14 1,156,067 90,397 8.85 
. 1,249,032 93,415 7.53 1,135,484 88,127 8.56 
Oct. ---- 1,285,430 101,498 7.31 1,158,045 92,271 8.31 
Nov. ---- 1,040,390 84,448 7.60 1,130,859 91,791 8.54 
ae ,980 73,432 9.07 956, 968 74,931 9.35 
1922 
954,329 80,335 10.72 917,624 73,032 10.11 
Feb. a i= 5, "841 65,915 12.34 891,771 70,122 11.22 
March --- 837, '216 71,515 13.38 863,109 68,764 11.53 
739.117 61,384 13.44 786,295 62,637 12.00 
May ---- 872,069 67,838 12.98 880,878 69,222 11.91 
June ---- 1,028,136 73,933 11.35 1,007,976 78,652 11.58 
.l—7?—e 964,109 70,091 11.58 918,199 73,011 12.19 
Aug. .... 1,088,107 77,859 12.37 956,810 76,332 13.45 
Sept. ---. 1,013,281 78,712 11.55 921,165 74,257 13.18 
ae 981,232 78,646 12.14 883,993 71,496 13.80 
fae 882,213 73,541 12.21 958,927 79,936 13.72 
er 857,611 73,592 12.64 922,162 75,094 13.03 
1923 
Jan. ---. 1,021,211 89,468 12.67 981,934 81,335 11.95 
mapas 6,473 73,769 12.50 961,463 78,478 11.36 
March --_- 977,426 83,208 12.85 1,007,656 80,008 11.08 
CS as 959,697 78,647 12.41 1,020,954 80,252 11.08 
eer 972,291 75,926 12.31 982,112 T7476 11.29 
eee 914,372 69,538 11.14 896,443 73,977 11.37 
Ge waco 961,791 72,490 11.99 915,991 75,510 12.62 
a 956,580 73,542 11.52 894,000 72,100 12.52 
989,560 77,225 11.81 899,600 72,854 13.42 
Oct. ---. 1,046,239 83,333 11.37 942,558 75,757 12.92 
a 915,229 70,244 11.96 994,814 76,352 13.44 
977,681 81,236 11.54 1,051, 270 82, 1894 11.90 
92 
Jan. ---. 1,083,095 90,893 11.56 1,041,438 82,630 10.91 
Feb. 911,988 77,884 13.59 1,048,262 82,855 12.3 
March ___ 868,398 74,891 14.78 895,256 72,011 12.74 
= 859,774 71,525 14.09 914,653 72,985 12.58 
May .... 959,300 76,840 13.28 968,990 78,408 12.18 
June  .... 975, 366 71,826 12.49 956,241 76,411 12.74 
1,050,734 77,586 11.94 1,000,699 80,819 12.57 
Aug. ---. 1,063,108 81,083 11.76 993,559 79,493 12.78 
Sept. ---. 1,149,675 88,479 11.76 1,045,159 83,471 13.36 
Oct. ---- 1,147,514 91,422 12.09 1,033,796 83,111 13.74 
ao 949,963 77,669 12.49 1,032,568 84,423 14.03 
971,916 80,883 14.34 1,045,071 82,534 14.78 
990,490 85,083 15.98 952,394 77,348 15.08 
854,409 74,769 16.16 982,079 79,541 14.69 
March --- 984,254 86,408 15.34 1,014,695 83,085 13.22 
April -... 1,012,142 85,668 13.36 1,076,747 87,416 11.93 
May ---. 1,029,633 83,297 13.37 1,040,033 84,997 12.27 
DR acme 999,321 73,740 13.63 979,726 78,447 13.91 
July ---- 1,071,074 80,545 13.50 1,020,070 83,901 14.21 
Aug. --.. 1,030,751 80,399 13.41 963,319 78,823 14.58 
Sept. -.-. 1,085,837 85,336 13.45 987,125 80,506 15.28 
Oct. ---. 1,083,073 86,548 13.79 975,741 78,680 15.67 
878,892 72,377 13.71 955,317 78,671 15.40 
wa es 981, 118 83,719 14.72 1,054, '966 85,428 15.18 
Jan. --.. 1,039,271 90,822 14.12 999,299 82,565 13.32 
aes :730 7,335 12.66 1,135,322 92,910 11.51 
March --.- 1,162,503 101,335 12.46 1,198,457 97,438 10.74 
Agel .... 94,287 84,286 13.14 1,057,752 86, 11.73 
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APPENDIX V 


VOLUME OF INSPECTED SLAUGHTER 
INTERNATIONAL LIVESTOCK EXPOSITION INDEX NUMBERS 


1921 1922 1923 1924 1925 1926 
= 89 82 101 109 111 

r 89 85 100 110 102 04 

: 86 91 114 106 93 105 

89 85 112 108 96 102 

85 99 109 110 9 ees 

92 103 104 102 98 skiing 

87 95 108 115 99 a 

89 100 112 104 94 tellin 

89 100 107 105 101 ami 

86 96 114 105 106 

November 85 102 113 109 94 

December 79 102 108 122 104 


APPENDIX VI 
LIVESTOCK PRICES 
INTERNATIONAL LIVESTOCK EXPOSITION INDEX NUMBERS 


f 1921 1922 1923 1924 1925 1926 
116 96 88 109 123 
98 98 95 87 113 122 

i 99 101 90 85 123 117 ; 
| 91 104 92 88 121 119 
92 106 90 90 120 
90 109 89 §8 125 
i 95 105 86 90 125 
i 94 96 89 100 120 aa 
87 97 95 100 121 
| 86 100 89 104 120 ae 
88 101 88 101 123 
87 99 90 104 123 praia 


APPENDIX VII 
TOTAL VALUE OF LIVESTOCK SLAUGHTERED 
f INTERNATIONAL LIVESTOCK EXPOSITION INDEX NUMBERS 


1921 1922 1923 1924 1925 1926 
i January -.--..---- 103 73 97 96 121 121 
February --------- 87 83 95 96 115 115 
85 92 103 90 114 123 
eee 81 88 103 95 116 121 
78 105 98 99 113 
83 112 93 90 123 
83 100 93 104 124 
84 96 100 104 113 
ik September 77 97 102 105 122 
October 74 96 101 109 127 
November 75 103 99 110 116 
December ~~~ 69 101 97 127 128 lien 


INDEX NUMBERS OF THE PRICES OF FARM 
PRODUCTS 


C. F. CLAYTON 
MICHIGAN STATE COLLEGE 


The purpose of this paper is to give a brief summary of 
index numbers of the prices of farm products constructed by 
the United States Department of Agriculture? and by the 
various states.’ In 1908 the Bureau of Crop Estimates began 
an index number of the farm prices of ten crops. Average 
December 1 farm prices for the 43-year period, 1866-1908, 
were used as a base for computing price relatives. In the 
construction of a weighted average for the ten crops, these 
price relatives were weighted by values obtained by multiply- 
ing base period average prices by quantities produced in 1909. 
The formula employed is, of course, reducible to the aggre- 
gative with base year weights. The first-of-the-month average 
farm prices of the ten crops were used. 

This index was later shifted to 1913 as a base by dividing 
the series through by the index number for 1913. An index 
number based on the fifteenth-of-the-month farm prices of 
these crops was later derived from the original index by aver- 
aging the index for the first of a given month and the index 
for the first of the succeeding month. Presumably, this shift 
was made to make the index of crops more nearly comparable 
with the index number of farm prices of livestock based on 
the fifteenth-of-the-month average prices. Index numbers of 
the farm prices of livestock included six items.’ This index 
was constructed by using 1913 as a base and quantities mar- 
keted in 1909 as weights. 

Finally, these two series for crops and livestock, based on 
fifteenth-of-the-month average farm prices and relating to 


1This paper was read at the Sixteenth Annual sar, My of the American Farm 
Economic Association, held in New York, December 

2 Supp. 74. information regardin these index numbers was courteously 
supplied by by C. Stine and L. H. Bean of the Bureau of Agricultural Economics. 

Acknowledgment is made of the generous response to an inquiry on the subject 
addressed to Departments of Agricultural Economics in the several states. 

“Monthly Crop Report, August, 1918, p. 96. The crops included were corn, 
wheat, oats, barley, rye, buckwheat, potatoes, hay, cotton, and flax. 

® Hogs, beef, veal, sheep, lambs, and chickens. 
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1913 as a base, were combined into a single index of the prices 
of farm products. This combination was effected by taking 
a simple arithmetic average of the two indexes on the as- 
sumption that crops and livestock were of equal importance. 
Bulletin 999 of the United States Department of Agricul- 
ture,® published in 1921, contains monthly price relatives of 
thirty-one farm products, computed by using the five-year 
average price from July, 1909, to August, 1914, for each 
month as a base. These relatives are weighted by the values 
of sales in 1909 to obtain monthly averages for the thirty-one 
products. 

Yearly index numbers for each product and for the thirty- 
one products combined were obtained by averaging the price 
relatives and the weighted averages, respectively. The aver- 
age monthly farm prices used relate in the case of some prod- 
ucts to the first of the month, and in the case of other products 
to the fifteenth of the month. No “group” indexes were 
included. 

To summarize, prior to the construction of the “new index” 
numbers, to which attention will next be directed, the Depart- 
ment of Agriculture had five farm price indexes, as follows: 

(1) First-of-the-month farm prices of ten leading crops. 

(2) Fifteenth-of-the-month farm prices of ten leading 
crops. (No. 1 shifted to the fifteenth of the month.) 

(3) Fifteenth-of-the-month farm prices of meat animals. 

(4) Fifteenth-of-the-month farm prices (obtained by com- 
bining Nos. 2 and 3). 

(5) Index numbers of thirty-one farm products, based on 
first-of-the-month prices for some products and on fifteenth- 
of-the-month prices for others (Warren’s index). 

The “new index” of farm prices? published by the Bureau 
of Agricultural Economics is designed to correct certain de- 
fects of the old series. 

(1) Quantities sold were used as the basis for weighting, 
instead of total production as used for crops in the old index, 


® Warren, G. F., Prices of Farm Products in the United States. 

™A list of the commodities included and a description of the method of comput- 
ing this index are given in Crops and Markets, Supplement No. 8, August, 1924, 
p. 285. Commodities and = used and their relative importance are given in 
Supplement No. 8, August, 1925, p. 279. A useful and convenient compilation of 
these and other index numbers is contained in a Supplement to The Agricultural 
Situation, June, 1925. 
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on the theory that sales are more significant than production 
in determining the general level of farm prices and that an 
index number which relates to receipts is more significant 
than one which relates to value of production. 

(2) A five-year base period, August, 1909, to July, 1914, 
was used instead of 1913, in order to obtain more nearly 
“normal” monthly base prices for each commodity. 

(3) The number of commodities included was expanded 
from sixteen in the old index to thirty in the new index in 
order to take account of the influence of certain types of prod- 
ucts, particularly fruits, vegetables, and dairy products, on 
the general price level. 

(4) The inclusion of additional products also permitted 
further grouping of commodities on the basis of types of 
farming or of similarity of price movements, and so forth. 

(5) In the new index the several groups are combined into 
a general index by the use of the same system of weighting 
applied to the individual products, thus avoiding over-or 
under-weighting of groups, produced in the old index by 
combining the two series as of equal importance. Moreover, 
in the old index the use of total production as a basis for 
weighting crops resulted in double weighting for crops fed 
to livestock on farms. 

(6) In addition to shifting from production to sales as a 
basis for weighting crops, the new index also shifts the period 
on which figures are based from 1909 to 1918-1923. 

(7) The new index differs from Warren’s index in the fol- 
lowing particulars: 


(a) All prices used in the new index relate to the fif- 
teenth of the month.*® 

(b) The new index expresses price relatives as a per- 
centage of the average price for the sixty months of, 
the base period; Warren uses the five corresponding 
months of the base period. 

(c) Warren weights price relatives by value of sales in 
1909; the new index weights average prices by the 
average quantities marketed in 1918-1923. 


*For method used in converting omen, from the ist to the 15th of the month, 
see Crops and Markets, Supplement No. 2, Feb., 1924, p. 53. 
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(d) Warren does not include indexes for groups of com- 
modities. 


The scope of this paper does not permit a discussion of the 
merits of different types of index numbers.® From the stand- 
point of ease of construction, freedom from bias, and adapta- 
bility for comparison with other indexes, the use of some 
form of the aggregative index number has marked advan- 
tages. The chief objection to the use of values as weights is 
the bias introduced by the inclusion of price in the weighting. 

However, the type of index number best adapted for the 
country as a whole may not be equally desirable for use in 
constructing a state index number. The number of commodi- 
ties included will necessarily be less in the case of most states 
than for the United States. The importance of seasonal fluc- 
tuations in prices and in quantities marketed is enhanced by 
the inclusion of a smaller number of commodities. There is 
less probability that seasonal tendencies will offset each other 
when few commodities are included, and particularly so if the 
major products are of similar type, as is the case in many 
states. In general, it seems to the present writer that the 
use of a formula which takes account both of seasonal varia- 
tions in prices and of seasonal variations in quantities mar- 
keted, is preferable for individual states. Measures of 
changes in the value of a constant annual load is less signifi- 
cant for a state than for the United States. 

State index numbers of the prices of farm products have 
been prepared for a number of states. Index numbers of 
farm prices in Pennsylvania,!®° Ohio, Iowa, North Dakota, 
Utah, Oregon, Kentucky, Georgia, Alabama, and Texas, pre- 
pared by various persons,* are published currently by the 
Department of Agricultural Economics and Farm Manage- 
ment of Cornell University. The same institution publishes 
an index of New York farm prices.1* Other states for which 


®For an excellent brief discussion of types of aggregative index numbers see 
Four Types of Indexw Numbers of Farm Prices by L. H. Bean and O. C. Stine in 
the marterly suo of the American Statistical Association, March, 1924. 
eaver, F. P., The Prices of Farm Products in Pennsylvania, Pennsylvania 
State Colle iexténsion Circular No. 101. 
1 Farm conomics, No. 29, November 5, 1925. 
12 Warren, F., Prices Farm Products in New York, Bulletin 416, Cornell 


University. Sco also Farm of yore F especially No. 9, November 20, 1923, p. 75. 
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either price relatives or general index numbers of farm prices 
have been prepared or are in process of preparation are 
Maine,” Indiana,“ Missouri (to be published in January) ,“ 
South Dakota (1925),* Connecticut," Vermont,*” and Ne- 
braska.” * Departments of Agricultural Economics in South 
Carolina, Tennessee, North Carolina, Wyoming, New Mexico, 
North Dakota, and Iowa, report that index numbers are to be 
prepared or that those now in use are to be revised. 

The number of commodities included in these index num- 
bers ranges from seven to thirty. Price data published by 
the United States Department of Agriculture are employed iu 
all cases, supplemented in some instances, however, by prices 
from other sources on such products as milk and potatoes. 
Only in the recently constructed series do all prices relate to 
the fifteenth of the month. The base period employed for all 
the general index numbers is the five pre-war years. In order 
to avoid the abnormal influence of the outbreak of the war on 
prices, the base period is pushed back to August, 1909, in 
some cases. In practice, however, lack of prices on some 
products prior to January, 1910, may result in the introduc- 


tion of more difficulties than are avoided by extending the | 


base period to the earlier date. A few states use 1913 as a 
base for computing price relatives. A broader base is desi- 
rable if price relatives of different products are to be com- 
pared. 

Departments of Agricultural Economics in fourteen states 
reported that they do not expect to prepare an index of farm 
prices for their respective states. It is doubtless true that 
the preparation of price index numbers has not engaged the 
attention of well-organized research departments in some 
states for the reason that the construction of such an index 
offers no fundamental problem of research. In some states, 
on the other hand, the pressure of teaching and other limita- 


* Price relatives. 
%* Simple ane average of price relatives. 
P, go 


% Aggregative : 


S po qo 
%* Aggregative: Frices weighted by normal quantities marketed monthly—Bean 
and Stine’s (loc. cit.) Type C. 

* Young, H. P., Prices of Farm Products in Vermont, vermont Extension Circular 
No. 33, June, 1924, and No. 35, June, 1925. 

»~Filley, H. C., and Frerichs, E A., Purchasing Power of Nebraska Grains, 
Nebraska Experiment Station Bulletin No. 187, March, 1923. 
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tions of a similar kind may doubtless explain the fact that 
farm price indexes have not been prepared. However, replies 
received from a number of states to an inquiry on this point 
suggest certain specific limitations which impair the useful- 
ness or significance of state index numbers of farm prices. 
To briefly summarize and comment on these points: 

1. An index number obscures monthly variations in prices. 
An index number which measures changes in the value of a 
constant load of commodities will reflect monthly variations 
in prices. It is true that by the choice of the appropriate 
formula seasonal variation may be eliminated, but this is 
commonly regarded as an advantage rather than as a defect 
of an index number. 

2. A state index number is not significant because of wide 
variations in types of farming within the state. Changes in 
the prices of commodities which affect particular farming 
areas within a state may be reflected by a comparison of the 
price relatives of particular products or by the construction 
of “group” indexes. The significance of a general index must 
be measured by the accuracy with which it reflects the price 
situation for the state as a whole. 

3. Pronounced fluctuation in the volume of production im- 
pairs the validity of a state index number. A weight which 
is constant for a given month or for a given year is seldom 
strictly accurate for any other period. It tends to be accurate 
on the average only to the extent that it reflects normal con- 
ditions. 

A permanent change in fundamental conditions creates a 
new “normal” and calls for a revision of “weighting.” A 
weight is more likely to be true on the average if it is based 
on average sales for a number of years in a “normal” period. 
The apparent special need for a broad base for “weighting” 
in the construction of state index numbers is, however, un- 
fortunately accompanied by a special dearth of reliable data 
for this purpose. 

4. A fourth general limitation of index numbers mentioned 
is that they cannot be followed by the people of the state. 
Possibly the present writer has a special animus against this 
particular method of testing the validity or expediency of 
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employing a scientific technique in the search for truth. Such 
a test is wholly irrelevant. The first step in the propagation 
of truth must be its discovery. However desirable it may be, 
it is simply not true that the discovery of truth is advanced 
by the use of methods which in themselves are capable of 
popular appreciation and appeal. Nor is such an appeal es- 
sential to the purpose of research. Most persons who drive 
an automobile never made one. It is one thing to build an 
automobile. To teach a driver to shift the gears is quite an- 
other. It is not a difficult matter for a farmer to see whether 
an index number is traveling up hill or down. And some sup- 
plementary instruction may well give him a better foundation 
for his judgment as to when and where to put his foot on the 
gas feed and when and where to take it off—especially, per- 
haps, to take it off. 

5. A number of replies, calling attention to the limited uses 
to which a general index of farm prices can be put, variously 
suggested that indexes of the following types appeared more 
desirable for their areas: (a) an index of net farm income, 
(b) an index of gross farm income, (c) an index of prices of 
what the farmer buys. 

(a) Data for an index of net income would be difficult to 
assemble and expensive to maintain. An index number of 
net income is not definite in the sense, for example, that an 
index number of prices measures changes in the value of an 
annual fixed quantity of goods. An index of net farm income 
does not measure changes in the net value of an annual fixed 
quantity of goods and services supplied: by farmers. The 
same net income for two periods may reflect quite different 
conditions respecting the quantity of goods and services ex- 
changed for this income by farmers in the two periods com- 
pared. In a similar way, comparisons between two products 
or two groups of products at a given time may apparently 
reflect equal ratios of increase or decrease in net returns as 
compared to a “normal” period. But the increase or decrease 
in the one case may reflect a change in net price with rela- 
tively constant quantities of goods and services, and in the 
other case the ratio may reflect relatively constant net price 
with changes in quantities of goods and services. Does the 
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construction of a satisfactory index of net farm incomes imply 
the weighting of the gross price of each product by the “nor- 
mal” output at that price and of each item of expense by the 
“normal” input requirement for the given quantity of output? 
Is some such procedure essential to arrive at “normal” net 
income figures under varying conditions of prices, costs, and 
outputs? 

Should net incomes obtained from products or from groups 
of products be compared on the basis of ratios obtained by 
dividing actual net incomes from each product or group by 
“normal” net incomes from each product or group under the 
particular relations of prices, costs, and outputs? 

If affirmative answers can be given to these questions, then 
a great deal of work is yet to be done before satisfactory in- 
dexes of net farm income can be prepared. 

(b) The use of an index of gross farm income as a measure 
of the economic position of farmers is open to serious objec- 
tions.1® The nature of these objections has already been sug- 
gested and need not be repeated. 

(c) An index of prices of what the farmer buys is a de- 
sideratum. Such an index, however, would be valuable as a 
supplement, rather than as a substitute, for an index of prices 
paid to farmers, except, perhaps, in states where agriculture 
is relatively unimportant. 

6. Interest is also manifested in the possible usefulness of 
index numbers of farm prices in connection with problems of 
farm organization. It seems to the present writer that price 
indexes are not suitable for detailed application to farm or- 
ganization analysis. In the first place, much more needs to 
be known about the probable effect of given changes in prices 
of one commodity on the prices of other commodities and on 
the acreages of the given commodity and of other cmmodities 
than is afforded by a price index. In the second place, the 
relations between costs and outputs are different for different 
types of farming, for different farms of a given type, for dif- 
ferent products of a given farm, and for different outputs of 
a given product, etc. To use an index of farm prices would, 


G. F. Warren and F. A. Pearson, “Misleading Calculations Agri- 


Cf., 
cultural Sutchocies Power,” in Farm Economics, No. 25, June, 1925, p. 287 
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it seems, obscure fundamental relations which should form 
the basis of the attack. This is not to deny the very great 
usefulness of price indexes for suggesting desirable shifts in 
enterprises and alterations in the tempo of production, etc., 
in response to probable trends, in so far as the significance 
of these trends is known. After all, the chief limitation of 
any good index number is not that it is not useful for what 
it is good for, but that it is often not good for what it is 
used for. 


DISCUSSION BY M. R. BENEDICT 


SoutH DAKOTA STATE COLLEGE 


We are indebted to Professor Clayton for his clear presentation of 
the Bureau of Agricultural Economics’ index number. I might wish he had 
given with this the reasons for and logic back of the various changes 
made from time to time, and thus have indicated more fully the uses 
and limitations of this index series. It is difficult to appraise the mer- 
its or demerits of an index number without having clearly in mind the 
purposes for which it has been prepared. My discussion will refer 
rather largely to state index numbers, and with your indulgence and at 
the suggestion of your president, I will refer rather specifically to the 
South Dakota agricultural index numbers as illustrating some of the 
principles involved. 

I am inclined to begin with the rather significant statement with which 
Professor Clayton closed his paper: “After all, the chief limitation of 
any good index number is not that it is not useful for what it is good 
for, but that it is often not good for what it is used for.” Perhaps the 
greatest need in the field of index numbers at the present time is a 
clearer definition in the minds of the makers and users of these numbers 
of the purposes which they are to serve and the ways in which they are 
to be used. To use a spoon for cutting steak or a fork for eating soup 
is bound to lead to more or less disappointing results and possibly caustic 
criticism of the unoffending tools, though each may be a very effective 
and appropriate tool for certain purposes. 

What then are some of the purposes which an index number may be 
expected to serve? Taking these, not necessarily in their order of im- 
portance nor with any assumption of completeness, I might suggest the 
following as characteristic purposes: 
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1. An index number may be designed to measure the relative changes in 
income or wellbeing of different groups of workers in the nation’s 
population. 

2. It may be designed to show whether certain commodities or groups 
of commodities are below or above their general trend, and thus to 
aid in judging which direction prices are likely to take. 

3. An index may be designed to measure changes in efficiency and volume 
of production. 

4. it may be designed for comparing the relationship between population 
changes and production changes either of individual commodities or 
of large groups of commodities. 

5. It may be designed as a basis for wage adjustments; and so on, ad 
infinitum. Both the usability and the use of index numbers of various 
kinds are on the increase. 

6. It may be designed to determine the general price level or the pur- 
chasing power of money. 

To turn now more specifically to the agricultural field, two or three 
principal purposes seem to be uppermost in the minds of those preparing 
index numbers for agricultural products: (1) to provide a statistical 
measure of the position of the agricultural industry relative to that of 
other industries and of itself as related to some other period in its 
history; (2) to provide a clearer understanding of the relationships be- 
tween the various groups of agricultural products such as feeds, animal 
products, etc.; (3) to provide a tool for use by the student of the internal 
organization of the farm, that he may use in judging the present and 
probable future price relationships of a given product of a given farm 
to the other products of this same farm. 

We have taken the position that individual states may well develop 
separate index numbers. Variations in the relative price positions of 
major crops and products may make the United States figure very un- 
representative of conditions in a given state. For example, a high 
priced cotton crop may hold up the United States index figure at a time 
when a wheat or a corn state is suffering dire distress, and vice versa. 
I do not mean this as an implication that there should not also be a 
national index series, but the national index figure if used alone obscures 
the local resident’s understanding of the relationship to the country 
as a whole, and also tends to lessen the confidence of the individual 
farmer in statistical matters generally. Presenting both the state and 
national figures is informative and also conducive to confidence in the 
figures shown. Furthermore, with the limited number of important 
products in any given state, an unweighted United States figure may lack 
much of being a true reflector of conditions in that state. Likewise, 
changes due to freight rate adjustments may actually reverse the trend 
of prices for a given product in a certain district as compared to those 
in a district differently located, while the national index for that prod- 
uct may remain practically unchanged. 
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This is not necessarily a criticism of the national index figures for not 
being weighted as to time of movement. With a large number of com- 
modities, and with the heavy movement from various states occurring 
at widely different times, such weighting would probably not greatly 
affect the result, and would present very considerable difficulties in com- 
putation. Such weighting does, however, materially increase the effi- 
ciency of a state index number as a true reflection of conditions. Neither 
does this ignore the possibility that still further subdivisions may be 
needed. Professor Clayton mentions the criticism that state index 
figures may not be significant because of variations in types of farming 
within the state. This criticism is, of course, much more valid as ap- 
plied to a United States figure except as such a figure is based upon 
Warren’s plan and is used to reflect price tendencies of given products. 
Taking the State of South Dakota as an example, I am rather of the 
opinion that it may well eventually have three index series, one for the 
corn belt section, one for the wheat area and one for the range section. 
We are, in fact, gathering price data at the present time partly for 
this purpose. 

Methods cannot well be tested as to logic and accuracy until the pur- 
poses of the index have been clearly defined and until certain principles 
which should govern have been set up. I will, therefore, suggest some 
of the purposes we have had in mind in developing the South Dakota 
index number. First, most South Dakota products have been suffering 
in recent years from tremendous price disparities as related to other 
commodities but not to any great extent from production changes or 
shortages. Interest in the extent of this price inequality and in the 
gradual working out of the readjustment has been widespread. Further- 
more, problems of freight rate adjustments, credit relationships, tariff 
levels, and land values have been constantly before us. We have, there- 
fore, desired primarily an accurate measurement of our price relation- 
ships to the pre-war period and to the prices of the products of other 
groups. This is rather more significant in a rapidly developing state 
like South Dakota than would be an index of gross or net income. 
Secondly, though perhaps not as well thought out, we have had in mind 
presenting a simple and understandable picture of the price relation- 
ships between prices of various South Dakota products and, with this, 
some information as to usual price tendencies at the given period in the 
year. 

Having thus set up the purpose of these index numbers, what are 
the principles which should govern the selection of methods and data? 
The following may be suggested as a partial list: 

1. The samples used must be large enough to be representative and 
must be secured continuously and regularly in approximately the 
same way. 

2. The products chosen should reflect as accurately as possible the 
changes in the farmer’s income aside from changes in total quantity. 
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8. The method must be capable of practical working out in a consistent 
uniform way without excessive labor and expense. 

. The computations must be mathematically correct and justifiable. 

. A price index should, if possible, take into account both seasonal varia- 
tions in prices and seasonal variations in quantities marketed. 

6. A comparatively broad base should be used if price relatives of dif- 
ferent products are to be compared. 

7. If crops and livestock are combined, marketings should be used instead 
of total production. Otherwise, duplication of feed crops results. 
The prices of South Dakota commodities which go to make up the 

aggregate index are weighted in two ways. In the first of these, they 

are weighted according to the percentage of importance which each com- 
modity represents of the total annual farm marketings. This is based 
upon 1923 shipments which, in so far as South Dakota is concerned, are 

a little long on corn and hogs and a little short on cattle. This is looked 

upon as an advantage, however, because it looks forward to the probable 

future development. The other method of weighting considers the rela- 
tive amount of each commodity marketed each month during the year. 

This weighting has been based, except in a few cases where certain of 

these figures were unavailable, on four-year averages ending with 1924.’ 

This gives an index figure which reflects average conditions. Temporary 

fluctuations in quantity marketed which are the result of weather and 

other similar causes would not reflect themselves materially in an aggre- 
gate figure even if considered. 

The quantity figures used for crops are shipments out of the county 
in which grown; and those for livestock are rail shipments as reported 
by the Division of Crops and Livestock Estimates. The South Dakota 
base period for prices was taken as July, 1910, to June, 1915. This base 
for the various commodities covers a period of 60 months, and the price 
for each twelve months is weighted by the amount of the monthly mar- 
ketings for the four-year period 1921 to 1924. As a result, the base used 
in the case of each commodity represents the average of five annual 
prices, each of which is the approximate price at which the entire crop 
or the shipments over twelve months moved. 

Let us take a concrete example of this double method of weighting. 
As determined by the 1923 year, cattle represented 13 per cent of the 
total value of the farm products marketed. As determined by the four- 
year average, the marketings for cattle for July were 7 per cent, August 
9 per cent, September 14 per cent, etc., the marketings for the entire 
twelve months constituting the total cattle marketings, which in terms 
of all farm marketings constitute the 13 per cent. All farm marketings 
include other commodities than cattle, such as hogs, corn, dairy products, 
and so forth. 


2 Post-war monthly weightings were used because pre-war weightings were not 
available. 
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In order to provide the reader of the various commodity indexes with 
a complete picture of the situation, the published figures contain not 
only an index for the current month but also the index for the previous 
month together with the average variation in recent years of the two 
months. The price level the year before for the same month as the 
current index, together with the average index during the last five years 
is also included. It seems that as time goes on the pre-war period is 
coming to have less significance than formerly, and the comparisons with 
more recent periods are more useful. The pre-war base, however, will 
always make it possible to compare one series with another; for example, 
agriculture with non-agriculture, or wages, or taxes. 


DISCUSSION BY F. P. WEAVER 


PENNSYLVANIA STATE COLLEGE 


First of all I would like to stress the importance of the last page in 
the paper just read. If farmers eat and wear as much per capita as 
other people it is safe to assume that about 30 per cent of the food and 
clothing produced on farms is consumed by farmers. A large portion 
of this is consumed by farmers who did not produce it. Cotton farmers 
eat pork, wheat, and other products produced in other sections of the 
country. Wheat growers eat meat, sugar, fruits, poultry, and dairy 
products produced and sold by other farmers. An index number that 
attempts to weight all the products used by all classes of farmers in 
the country would not represent even approximately the conditions pre- 
vailing in any part of it. An index constructed separately for each of 
the leading farming areas would be so much more valuable as to make 
the extra effort amply worth while. 

The questionnaires and the commodities included in them, as well as 
the plan for their distribution and answering, seem to be excellent and 
should produce data that would permit of rather careful weighting on 
an annual basis. Monthly weights would undoubtedly be of much more 
value but probably impossible to secure. The greatest weakness of the 
index of the prices of products farmers sell that is now used in Penn- 
sylvania is the weighting of the monthly price on the basis of amounts 
sold annually. In an index of goods that farmers buy, monthly weights 
would probably be even more difficult to secure than in the case of one 
of products sold by farmers. I do not agree that what is wanted is the 
price change in a fixed amount of goods even though farmers may not 
be buying any of the particular goods at that season of the year. But 
I do recognize the difficulty involved in doing otherwise, especially when 
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the amount of a certain article of food purchased in a given month may 
vary according as the price for it compares with prices of possible sub- 
stitutes or alternatives. 

So far as a weighting for cost of credit is concerned, why should we 
not include all capital used in farming regardless of whether it is bor- 
rowed or owned by the farmer? If products of the farm consumed on 
the farm constitute an expense so does the use of the farmer’s own 
capital, and I believe that it should be weighted at a rate that approxi- 
mates the amount of new capital invested in farming annually. I do 
not know even approximately what that figure would be, but it might 
be based on the annual replacement of farmers and the average capital 
per farmer. To this should be added the annual seasonal requirement 
for credit. 

A monthly index that aims to include taxes would of necessity be 
somewhat misleading since taxes do not change monthly but annually. 
The inclusion of tax rates in an annual index number does not seem 
to be such an insurmountable difficulty. Most likely some state authority, 
department, or bureau in most states collects data on tax millages. Aver- 
ages of those millages by states could no doubt be secured from such 
authorities. This would ignore the effect of changes in rates of assess- 
ment but would take care of the major portion of tax changes. It is 
possible that in most states an approximation of changes in rates of 
assessments could also be secured from some state bureau. 

In Pennsylvania the Department of Public Instruction compiles esti- 
mates of the assessment rate by townships. No doubt some bureau of 
the state government has occasion to compile similar data in most states. 
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MEASURES OF AGRICULTURAL PURCHASING 
POWER * 


L. H. BEAN, 


Division of Statistical and Historical Research 
UNITED STATES DEPARTMENT OF AGRICULTURE 


One result of the post-war disparity between agricultural 
and non-agricultural prices has been an emphasis on the fact 
that the economic welfare of any group in society depends 
upon the exchange value of its goods and services for the 
goods and services of other groups. This idea has been ex- 
pressed in a variety of loose comments and rough compari- 
sons. The three phrases, “the purchasing power of the 
farmer’s dollar,” “the purchasing power of the farmer’s prod- 
uct,” and “the purchasing power of the farmer, or the farmer’s 
income,” have been used interchangeably. Much publicity has 
been given to the first two of these phrases without recogniz- 
ing that it is the third concept, namely, the purchasing power 
of the farmer, which is of greatest importance. This brief 
paper will attempt to deal only with the outstanding differ- 
ences between these three forms of agricultural purchasing 
power and to indicate briefly the practical significance of the 
purchasing power of the farmer’s income as a measure of 
agricultural welfare and as an element in the business activity 
of the country as a whole. 


The Farmer’s Dollar and the Farmer’s Product 


The buying power of the farmer’s dollar obviously depends 
upon the prices of the things the farmer buys. Just as the 
cost of living index of the Bureau of Labor Statistics repre- 
sents changes in the purchasing power of the factory wage 
earner’s dollar, so an index of prices of all goods and services 
which farmers ordinarily buy would measure changes in the 
purchasing power of the farmer’s dollar. The purchasing 


1This paper was read at the Sixteenth Annual Meeting of the American Farm 
Economic Association, held in New York, December 30, 1925. 
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power of the farmer’s product, on the other hand, depends 
on the relationship between the prices he receives for units 
of his product and the prices of the things he buys. This 
relationship is often erroneously referred to as the purchasing 
power of the farmer’s dollar. The difference between them 
may be made evident if we assume that at the present time 
an index of prices paid by farmers would stand at 164 in rela- 
tion to pre-war prices and the index of prices received by 
farmers at 144. The inverse of 164, or 61 per cent, would 
then measure the purchasing power of the farmer’s dollar, 
while 144 divided by 164, or 87 per cent, would measure the 
purchasing power of a unit of the farmer’s product. (See 
Figs. 1 and 2 and the following table.) 

Not only have most comments on agricultural price move- 
ments been lax in their distinction between the buying power 
of units of farm products and the buying power of a unit of 
the farmer’s moncy, but the comparisons used have resulted 
in questionable conclusions. We find, for instance, that cer- 
tain economists, and most commercial and financial papers, 
compare the movement of prices of farm products at the 


INDEX NUMBERS OF FARM PRICES AND WHOLESALE PRICES 
OF NON-AGRICULTURAL PRODUCTS-UNITED STATES 
MONTHLY, 1910-1925 
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Fig. 1—Changes in prices received by farmers are shown by the index 
of farm prices of 30 commodities. Changes in prices paid by farmers 
for the things they buy are at present best indicated by the index of 
wholesale prices of non-agricultural products of the Bureau of Labor 
Statistics. 
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RELATIVE PURCHASING POWER OF THE FARMER'S DOLLAR 
AND THE FARMER'S PRODUCT-UNITED STATES 
MONTHLY, 1910-1925 


W/V \. AAT 

\ 


LALO 
1910 1911 1912 1913 1916 1915 1916 1917 1918 1919 1920 1921 1922 1923 1924 1925 1926 


Fig. 2.—The index of the relative purchasing power of the farmer’s 
dollar is the inverse of the index of non-agricultural prices shown in 
Fig. 1. The relative purchasing power of units of farm products is the 
ratio of the index of farm prices to the index of wholesale prices of non- 
agricultural products. 


RELATIVE PURCHASING POWER OF THE FARMER’S DOLLAR 
AND THE FARMER’S PRODUCT 
Aug., 1909-July, 1914 = 100 


Index of whole- 
Index of sale prices of Relative pur- Relative pur- 
prices paid nonagricultural chasing power chasing power 
Year to farmers (30 commodities of farmer’s of farmer’s 
commodities) 1910-1914— 100 dollar product * 
I 103 102 98 101 
| 95 96 105 99 
, 99 100 100 99 
, 100 105 96 95 
| 102 97 103 105 
100 101 99 99 
117 138 72 85 
i 176 182 55 97 
a 200 188 53 107 
209 199 50 105 
1920........ 205 241 41 85 
116 167 60 69 
EE 124 168 60 74 
he 135 171 58 79 
es 134 162 62 83 
ae 147 165 60 89 


a Obtained by dividing column one by column two, or by multiplying column one 
by column three. 
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wholesale markets with the wholesale price index of all com- 
modities. Such comparisons are not adequate from the farm- 
er’s standpoint, who neither sells nor buys at wholesale. In 
the case of farm products, wholesale prices are based on 
selected grades, of specific quality and condition, but the 
farmer sells what he produces of all grades and quality. 
Wholesale prices furthermore include transportation charges 
and other costs of marketing which are now greater than they 
were before the war. Largely because of the present greater 
costs of marketing, wholesale prices now stand higher in rela- 
tion to their pre-war averages than do farm prices. 

The extent to which an index of wholesale prices of farm 
products may fail to represent the level of local farm prices 
is shown by comparing the Department of Agriculture farm 
price index of thirty commodities with the Bureau of Labor 
Statistics wholesale price index of twenty-five commodities. 


Index of whole- 
Index of sale prices of farm 
farm prices products Difference 
100 100 
a 212 242 30 
ne 115 117 2 
144 160 16 


It has recently been assumed by many observers that the 
agricultural price disparity has already disappeared because 
the index of farm product prices at the wholesale markets 
during 1925 reached the level of the all-commodity index. The 
validity of this conclusion may be effectively questioned in 
view of the fact that the level of prices at the farm is still 
about 13 per cent below the level of prices at the wholesale 
markets. The conclusion is further subject to the criticism 
that it assumes that prices received by farmers are exchanged 
for the goods included in the all-commodity index. The ex- 
tent to which the all-commodity wholesale price index fails 
to represent the annual cost of farmers’ purchases will not 
be known until an index of prices paid by farmers is com- 
pleted. 

The following facts, moreover, are worth bearing in mind: 
The farmer does not buy at wholesale but at country retail 


2 These are represented by 56 quotations at the leading central markets. 
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stores. Many of the commodities included in the general 
index are not such as are bought by farmers directly—they 
are only raw materials out of which the finished products 
bought by farmers are made. The index further includes 
agricultural commodities which farmers do not buy but sell. 
Since nearly half of the all-commodity index is represented 
by agricultural products, the index is clearly biased by the 
inclusion of prices, the purchasing power of which it is in- 
tended to measure. It may be argued that some farmers do 
buy farm and food products, particularly in the specialized 
and eastern farming areas. Even though this be true, expen- 
ditures for food for the agricultural population as a whole 
surely do not constitute half of the farmer’s budget, as would 
be assumed in the use of the all-commodity index as a measure 
of agricultural purchases. 

In order to obviate some of these objections, the United 
States Department of Agriculture uses in its computations 
of the purchasing power of farm products only the non-agri- 
cultural portion of the all-commodity index, the implication 
being that agriculture as a whole exchanges its products 
largely for goods not directly produced on farms in the United 
States. Although the Department’s comparison between its 
index of prices received by farmers and the index of whole- 
sale prices of non-agricultural products is reasonably justified 
on the ground that at present the latter is the best available 
measure of prices that farmers pay, it is nevertheless subject 
to the criticisms already cited; namely, it includes commo- 
dities not directly bought by farmers, it is not weighted in 
such a way as to be typical of the groups of expenditures 
entering the farm budget, and it represents fluctuations in 
wholesale prices at a few selected markets rather than in 
retail prices at representative stores. 


The Farmer’s Income 


The third form of agricultural purchasing power, the pur- 
chasing power of the farmer’s income, is by far the most sig- 
nificant since it takes into account both the price per unit 
and the number of units sold, but its measurement presents 
more problems than appear in measuring the purchasing 


® See Monthly Labor Review, Nov., 1925. 
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power of the dollar or of the unit product. The problems 
arise largely from the fact that the average farmer is both 
a producer of farm products and a consumer of agricultural 
and non-agricultural goods. To operate his farm he buys 
commodities and services that contribute toward production; 
for his own and family use he buys certain consumption 
goods and produces others; furthermore, he either owns the 
farm he operates, rents it from others, or cultivates both his 
own and rented land. Consequently a large portion of his 
gross income is spent for costs of operating his farm business 
and only the baiance is available for family living expenses. 
These facts concerning the distribution of the farmer’s income 
are evident in the following condensed statement on income 
from agricultural production in the United States for 1924-25, 
as published by the Department of Agriculture. Although it 
is not the purpose here to enter the controversial field of the 
definition of income, it may be worth observing that for prac- 
tical purposes gross income, as defined by the Department of 
Agriculture, does not include changes in property values or 
the rental value of farm homes as income.‘ 

The distribution in the following table suggests that several 
measures of the purchasing power of farmers are possible, 
each serving a special purpose. If it is the purpose to measure 
the total potential buying power of farmers, on the assump- 
tion that both their cash income and the value of food and 
fuel consumed are available for spending, that total buying 
power could be shown by gross income on one side of the 
equation and on the other side by an index properly weighted 
to represent (1) the costs of production, (2) all expenses of 
home consumption for which the cash income is spent, and 
(3) the additional expenditures that farmers would be put to 
if they sold the food and fuel ordinarily retained for use by 
the farm family. 

If it is the purpose to indicate the real progress or condi- 
tion of the agricultural producer, it would be best accom- 
plished by measuring the purchasing power of the farmer’s 
net income. With agriculture becoming more dependent upon 


«For a a general discussion on the definition of income see W. I. King, “Income 
and Wealth.” American Economic Review, Sept., 1925, and Income in the Various 


States, No. 7 National Bureau Economic Research. 
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DISTRIBUTION OF FARM OPERATORS’ GROSS INCOME FROM 
AGRICULTURAL PRODUCTION, 1924-25 

Million 

dollars 


Farm value of food and fuel consumed on farms for family living. 2,359 


Distribution: 

Paid for products and services of other industries, 

repairs and maintenance of buildings and equipment. 2,854 
Taxes on operator-owned investment_____.__.....-__-_ 617 
Rent on property rented from non-operators__...__-_-_- 1,056 
Interest on mortgage and other indebtedness held by non- 


753 
Tetel Gf 6,486 


the products of other industries, particularly for the factors 
that enter into costs of production, the welfare of the average 
farmer is determined by net income available after meeting 
operating costs. As here defined, net income consists of cash 
available after paying all production costs, and the value of 
food and fuel consumed for family living. It represents a 
residual after all prior claims in the form of business charges 
and costs have been met and constitutes the reward for the 
farmer’s labor, management and capital.5 Furthermore, it is 
this portion of the farmer’s income which determines his 
standard of living. In periods of declining income, with costs 
of production relatively stable, net income shrinks more rap- 
idly than does gross income. On the other hand, it improves 
more rapidly with a rise in gross income, as appears from 
the following comparison between gross income, costs of pro- 
duction, and net income for the average farm operator in the 
United States during the past six years. 

? This definition is not comparable with net income for non-agricultural enter- 


|e seo where salaries are deducted for the labor and management of the owners 
fore calculating net income. 
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GROSS INCOME, COSTS OF PRODUCTION, AND NET INCOME, 
PER FARM, UNITED STATES, 1919-1924 


Costs of 
Year Gross income production * Net income 
Dollars Dollars Dollars 
2,438 1,169 1,269 
ES 1,965 1,245 720 
1,429 886 543 
TE 1,608 907 701 
TT 1,751 987 764 
| 1,882 1,006 876 


® Exclusive of wage allowance for labor of farm operator and family. 


During the severest year of the depression, 1921-22, gross 
income declined 40 per cent below the 1919 level, while ex- 
penses of production declined only 25 per cent; consequently, 
net income fell 60 per cent below. Since then, the reverse 
has been the case; gross income increased about 30 per cent, 
costs of production 15 per cent, and net income 60 per cent. 
The real significance of the variations in net income lies, 
of course, in its exchange value for the things that constitute 
the average farmer’s standard of living. To measure that 
value, or buying power of net income, it is necessary to com- 
pare changes in net income with changes in an index repre- 
senting the cost of living of the farm family. Since part of 
the net income is composed of food and fuel derived from the 
farm, the index of living costs should contain prices of food 
and fuel as well as the other items for which the average 
farmer usually spends his net cash income. 

There is a third purpose that a measure of the farmer’s 
buying power may serve. It is that of the business men who 
count farmers among their customers. Taken as a group, 
non-agricultural enterprises are, from the short-time point of 
view, interested in the total cash income from marketings 
which agriculture as a whole will contribute to the total na- 
tional fund of spending power. As a group they are concerned 
with the cash income from marketings, exclusive only of those 
costs of operation which are in the nature of fixed charges, 
such as taxes and interest, paid to non-farmers, these being 
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prior claims upon the farmer’s cash income which are not 
directly available for the purchase of either production or 
consumption goods. 

Individually, however, non-agricultural industries are con- 
cerned with the amount of money farmers have available for 
the purchase of their particular commodity or service. The 
farm implement and fertilizer manufacturer is interested in 
the balance of the farmer’s cash income after he has pur- 
chased the consumption goods essential in his family living 
budget. On the other hand, the clothing manufacturer is 
interested in the amount of money farmers have available 
after they have made their necessary purchases of the sup- 
plies that are necessary for production, in other words, their 
net cash income. 

It is obvious that measures of purchasing power which 
serve these special purposes of non-agricultural enterprises 
cannot adequately represent the true economic position of 
farmers. An indication of the differences between the changes 
in cash income and net income appears in the following com- 
parison : 


GROSS CASH INCOME AND NET INCOME PER FARM, UNITED 
STATES, 1919-1924 


Gross cash 
Year income Net income * 
Dollars Dollars 
1,990 1,260 
1,554 720 
1,271 701 
1,385 764 
1,516 876 


® Includes net cash income and value of food and fuel consumed by farm family. 


Total cash income in 1921-22 declined approximately 45 per 
cent below the 1919 level while net income declined 55 per 
cent. Since then the former has risen about 40 per cent and 
the latter 60 per cent. 

The distinction drawn here between the significance of the 
farmer’s net income as a basis for measuring his economic 
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welfare and the value of his gross cash income to non-agri- 
cultural interests is not intended to minimize the importance 
of the latter. In fact, we find that during the past five years, 
since the low point of the depression, the buying power of 
the farmer’s cash income has constituted a substantial basis 
for the industrial recovery in 1922 and the high level of busi- 
ness activity that has been maintained since then. 

In Figure 3 the monthly variations in the farmer’s cash 
income from marketings, adjusted for the non-agricultural 
price level, are compared with the index of the total volume 
of trade as computed by Mr. Snyder of the Federal Reserve 
Bank of New York.® The index of trade attempts to measure 
the variations in the total physical volume of business of the 


REAL INCOME OF FARMERS 


AND 
THE TOTAL VOLUME OF TRADE 
1919 TO DATE 
INDEX INDEX 
OF OF 
INCOME TRADE 
INDEX OF TRADE iv 
120 (Normal * 100) NA H \ 
110 | tf 105 
100 \/ 100 
REAL INCOME OF FARMERS 85 
60 60 


50 
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Fig. 3.—Gross cash income from the sale of farm products appears to 
have been a decided factor in industrial activity since 1920. The index 
of the physical volume of trade represents the combined variations in a 
large number of business activities. The index of farmers’ real income 
represents cash income from marketings adjusted for changes in prices 
of non-agricultural goods, and further adjusted for seasonal variation 
by comparing each monthly value with that for the corresponding month 
of the preceding year. 


See Journal of American Statistical Association, September, 1925. 
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country. The index of income measures the farmer’s ability 
to buy non-agricultural commodities at wholesale compared 
with that of the same month in the preceding year. Not only 
is there evident a remarkably close relationship between them 
but, what may be of still greater import, the fluctuations in 
the purchasing power of farmer’s cash income appear to have 
preceded the fluctuations in the total volume of trade. The 
bearing that this relationship may have on the theory of busi- 
ness cycles forms a tempting field for discussion which can- 
not be entered into here. 

The views on measures of agricultural purchasing power 
expressed here may be summarized as follows: The purchas- 
ing power of the farmer’s dollar should be distinguished from 
that of the farmer’s product; the one is significant only as a 
measure of changes in the price of goods purchased by farm- 
ers, and the amount purchasable for one dollar; the other is 
significant only as indicating the amount of goods that the 
price of a unit of product will buy. The most important 
measure of purchasing power is that of the farmer’s income. 
The form of income to be used depends upon one’s purpose. 
The relative welfare of the agricultural producer is best 
shown by net income in terms of retail prices of farm con- 
sumption goods, while the importance of agriculture as a 
factor in the total business of the nation is best shown by 
cash income less fixed charges, in terms of retail prices of 
both farm production and consumption goods. 


DISCUSSION BY L. M. GRAVES 
BROOKMIRE ECONOMIC SERVICE, INC. 


Mr. Bean’s paper has gone into the general subject of farmers’ pur- 
chasing power in a comprehensive manner. I wish in a brief way to in- 
dicate some particular points which have come to my notice and which 
lead up to a valuable field for further research. These points have to 
do chiefly with methods of determining the manner and degree in which 
purchasing power is utilized. 

The concept of farmers’ purchasing power is the same as the old idea 
of real wages in labor economics. It is simply an expression of farmers’ 
income in terms of commodities instead of money. Its chief purpose is 
to measure the farmers’ ability to purchase commodities in the market— 
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their power in exchange transactions. It is determined by ascertaining 
the amount of farm income from year to year, reducing these figures 
to index numbers, and dividing the indexes thus derived by the yearly 
price indexes of those commodities which farmers buy. 

Income figures used in such a computation should represent that in- 
come which is available for purchases; namely, cash receipts minus 
taxes and interest. Net increases or decreases in indebtedness, obvious- 
ly, should be added to or subtracted from these cash income figures. 
Definite statistical information, however, on farmers’ borrowings and 
repayments of loans from year to year are not at present available. 
Taxes and interest paid should likewise be deducted as they do not go 
for goods directly purchased by farmers in the market. These items 
may be fairly well determined from existing information. 

It is worthy of note in passing that, while tax and interest payments 
are deductions from the purchasing power of farmers, they nevertheless 
contribute largely to the consuming power of the local rural community. 
The bulk of the farmers’ taxes are local levies which go for roads, 
bridges, public buildings, and salaries of local officials and school teach- 
ers. A considerable part of their interest payments, likewise, accrue 
to the benefit of local individuals and institutions and so increase the 
purchasing power of the community. 

The matter of determining prices paid by farmers for products pur- 
chased—which, with available cash income, constitute the purchasing 
power ratio—also presents some problems. The best measure of such 
prices yet worked out is the United States Bureau of Labor Statistics’ 
index of non-agricultural prices at wholesale. A retail index would, 
of course, be preferable, but no suitable one is yet at hand. Such an 
index should be weighted according to the distribution of farmers’ ex- 
penditures—another factor not yet fully determined. 

Such an index as described above is a general index of farmers’ 
purchasing power. It may be calculated as representing the buying 
power of either the total farm income or of the average farmer. It is to 
be distinguished as pointed out in Mr. Bean’s paper from the purchasing 
power of the farmers’ dollar or the per unit purchasing power of farm 
products. It is manifestly of greatest value to the business man as 
indicating the probable volume of demand from his rural territories. It 
is also valuable to the economist as a fairly reliable index of the degree 
of well-being existing among farmers. An index of “farmers’ well- 
being” would, strictly speaking, have to include the volume (not value) 
of the goods furnished by the farm direct—such as food, fuel and hous- 
ing; which goods are not “available income,” do not enter into exchange 
transactions, and affect buying ability only indirectly and incommensur- 
ately as regards their theoretical “value.” 

Such are some of the chief considerations that arise in constructing 
general measures of farm purchasing power. Considerable further re- 
search needs to be done to render such measures more accurate. But 
it seems to me that the knottiest problems and the most valuable con- 


Discussion by L. M. Graves 373 


tributions yet to be made lie in the devising of measures of the actual 
utilization of purchasing power. This problem has both a qualitative 
and a quantitative aspect. 

Theoretical purchasing power in two different years or in two differ- 
ent sections of the country may be the same. Yet it may be actually 
utilized for widely different objects or in far different degree. The 
business community is vastly interested in farm purchasing power, but 
it wants to know what the farmer is going to buy, and how much, and 
when. The student of economics, too, can profit much by studying such 
questions. Indices of general purchasing power will not suffice; it is 
another example of the shortcomings of the average. 

What we may call the qualitative distribution of farm purchasing 
power—i. e., the proportions in which it is divided among various com- 
modities—is affected by a number of factors. First, may be mentioned 
the tendency to increase working capital on the farms, due to rising 
wages and decreasing supplies of new land. Over a period of years we 
find an increasing portion of the gross income going into capital out- 
lays for productive equipment. In 1910, for instance, farmers paid 
out less than 350 million dollars for such equipment; this year they will 
pay out 1,000 million or more. Their cash income in 1910 was 5,600 
million; this year it will amount to about 10,400 million. Capital out- 
lays rose over 200 per cent—income less than 100 per cent. To measure 
the influence of this factor, it is necessary to compute a “consumers’ 
index” in addition to the general index of farm purchasing power. 

Changing standards of life also affect distribution of expenditures to 
a marked degree. The introduction of the automobile is the outstanding 
feature in this connection, as well as in the previous one of working 
capital outlays, since the automobile is used for both business and plea- 
sure. Farm expenditures for motor vehicles in 1910 are estimated by the 
National Bureau of Economic Research at 22 million dollars; today they 
run in the neighborhood of one billion dollars annually. In addition 
to this, farmers are now spending considerable sums for modern house- 
hold equipment, electrical power, radios, and the like. Diversion of a 
large percentage of his “purchasing power” to these objects leaves the 
farmer relatively less for ordinary necessities and for savings. 

Qualitative distribution of expenditures is also affected from year to 
year by changing levels of income and from region to region by static 
variations in per capita income, to say nothing of racial traits and local 
habits and traditions. Agricultural income is subject to extreme fluctu- 
ations. A region which is ordinarily a good market for a given type 
and quality of product may, on account of crop failures or poor prices, 
buy a lower quality or a substitute commodity; on the other hand, a 
sudden increase in farm income may make possible the sale of a com- 
modity or a quality of product which had in the past had no consider- 
able distribution in the territory. It would be very interesting to many 
persons to know just what is the effect on the sale of Cadillac cars, and 
Buicks, and Fords, or on radio sets, or Singer sewing machines, or trade- 
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marked clothing and overalls, when farm income slumps as it did in 
Iowa in 1921 or rebounds as it did in North Dakota in 1924. The level 
of income per farm family determines in large measure the type and 
quality of goods purchased. It is indisputable that a community, where 
the prevailing income is $2,500 per family, will be a vastly different 
market area from one where the average is only $500. In the states of 
the Old South, where available cash income is only $700 per farm, a 
much smaller percentage of farmers own automobiles than on the Pa- 
cific Coast where the average is $2,400; and of the cars owned a much 
higher percentage is of the low-priced models. 

Long time trends in per capita income are no less important. The 
available cash income of farmers is now much higher than in previous 
years. The average of the five pre-war years was $691; average of the 
last three years, $1,325—an increase of about 100 per cent. This is more 
than the increase in the general price level and enables farmers on the 
average to buy better quality and higher priced goods than formerly. 

The rate of increase in the income per farm has varied greatly. In 
Georgia, Wyoming, and Nevada, for instance, there has been little or no 
gain; while in some states, such as North Carolina, New York, and 
Arizona, increases have run as high as three fold. Farmers of some of 
the eastern and southern states, in particular, have risen in the scale 
to a noteworthy extent. They are coming into the market for costly 
equipment and relatively expensive luxuries and semi-luxuries which 
formerly only the more prosperous farmers of the rich middle western 
sections could afford. 

A large field for research exists here in correlating annual fluctuations 
and geographical variations in purchasing power with sales of different 
types and classes of commodities and in determining the effects of the 
farmers’ changing standards of life and their varying capital require- 
ments. It awaits the future to develop an index that will show the 
normal sales expectations in a given territory for individual lines of 
goods. 

But of perhaps more urgent importance than these qualitative con- 
siderations is the question of the quantitative utilization of purchasing 
power under varying conditions. The practical question facing the 
business man is this: Given a certain volume of “purchasing power,” 
how much of his “available cash income” is the farmer actually going 
to turn loose of? Determination of the amount of income available for 
expenditures at an ascertained price level for goods to be purchased is 
not sufficient. Not all of the income may be spent—or more than the 
apparent available total may be spent; and to accept the implications of 
annual index numbers based on some previous period may be to go 
astray. A case in point is Texas, where last year the index of farm 
purchasing power showed a substantial decline while business activity 
increased. Another is found in North Dakota where the purchasing 
power index rose spectacularly in 1924, and business, while rising con- 
siderably, by no means paralleled the apparent gain in farm purchasing 
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power; and again this year in the same state when the purchasing pow- 
er index declined, but business, at least thus far, has kept on expanding. 
In Kansas, likewise, there is an apparent discrepancy between farmers’ 
purchasing power and the volume of business activity; the former 
reached its low point in 1921, but the latter kept on declining until 1923. 

All of these states are dominated by agriculture, and the failures of 
the farm purchasing power index to indicate the true course of business 
volumes are too many and too pronounced to be explained as the result 
of the operation of other factors. Actual purchasing power, which will 
be utilized in any given year, is not determined entirely by the income 
received in that one year. It depends largely on conditions maintaining 
during the preceding year or two or more, and in part on prospects for 
the next year. The amount a man will spend depends not only on what 
he gets, but also on what he has accumulated during the past few years— 
whether surplus cash or debts. It further depends somewhat on his 
estimate of what he is likely to get in future as indicated by crop condi- 
tions, market situation, and general outlook. 

The reason business recovery in general lines failed to keep pace with 

, farm income in North Dakota last year was that North Dakota farmers 
had been previously drained of cash, had accumulated debts, and were 
unwilling to spend all their current income until they saw what the fu- 
ture held in store. The reason that North Dakota business is not fol- 
lowing the downtrend in theoretical farm purchasing power this fall 
is that farmers accumulated a reserve last year, immediate outlook for 
wheat prices is reasonably good, and they feel free to spend more liber- 
ally. 

The requisite adjustment of the index of purchasing power to enable 
an accurate quantitative measure or forecast of farmers’ actual pur- 
chases can be met in large part by taking into account the income levels 
of the last three or four years in addition to the showing for the current 
year. We have rather tentatively developed an index of this sort by 
averaging the original indices for the three most recent years, giving a 
relatively heavy weight to the current year and diminishing weights to 
the two preceding years. Such an index does much toward ironing out 
the discrepancies noted above. When used as a measure of future pur- 
chases, it is of course necessary to allow for crop and market outlook 
or other factors affecting the farmers’ mental attitude. 

The psychological factor—last but not least important—is not, of 
course, one capable of statistical measurement. It is always a matter 
to be given careful consideration as a basis for modifying the showing 
of the cold figures. Favorable growing weather for the new wheat 
crop, the beginning of an uptrend in hog prices, or the liquidation 
of an old note may have as much influence as an actual increment of hard 
cash. Likewise, grievances real or fancied, memories of past affluence 
and subsequent misfortune, lagging trends of land values, maladjust- 
ment of price ratios and margins, may retard pick-up in rural business 
turnover where there is no actual decline in present well-being. 
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THE DEVELOPMENT OF A BASIC PURCHASING 
POWER INDEX BY COUNTIES 


eek H. G. WEAVER, 
GENERAL Morors CORPORATION 


A great mass of data exist which reflect directly or indi- 
rectly the relative economic importance of the various coun- 
ties in the United States and extensive use has been made of 
these data in connection with market analysis and advertising 
distribution. Some of the larger publishing houses have done 
especially commendable work in compiling and publishing such 
data as is available by counties... This material is obtained 
from a variety of sources, including the various departments 
and bureaus of the United States Government, as well as state 
governments, trade associations, commercial agencies and 
others. The county data generally available are as follows: 


Value of manufactured products 
Value added by manufacture 
Value of mineral products 
Value of fishery products 
Value of farm crops 
Population data 

Income tax data 

Magazine circulation 
Number of retail outlets 
Automobile registrations 
Number of telephones 

Bank deposits 

Number of banks 

Industrial wage earners 


In most instances these data were not originally gathered 
for the purpose of serving as a guide to marketing effort. It 
must, therefore, be looked upon as nothing more than raw 


1The preliminary investigations incident to this analysis were greatly facilitated 
through the use of the excellent compilations provided by the Crowell Publishing 
Co., the Curtis Publishing Co., Literary Digest, The Farm Journal, Woman’s World 
and others. 
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material which must be carefully sorted, tested, and ap- 
praised before being accepted for scientific use in connection 
with market analysis. In the case of a few isolated products 
a single factor may be found among the foregoing material 
which will serve as an ideal index to the market. For ex- 
ample—the registrations of Ford automobiles unquestionably 
provide a direct index to the market for Ford accessories; 
the value of farm crops may be used as a basis for advertising 
farm implements; income tax returns over $5,000 afford a 
reasonably good index to the market for high priced motor 
cars, and so on. With the great majority of products, how- 
ever, the problem is not so simple. In fact, except in a few 
isolated cases, there are no readily usuable data that provide 
a satisfactory quantitative index to the market represented 
by each county in the United States. In the past, the choice 
of data upon which to build sales quotas has, for the most part, 
rested upon arbitrary opinion rather than upon scientific 
analysis. 

The original purpose of my own analysis was to develop a 
county index which would afford a basic guide to automobile 
advertising and sales effort. The approach to the problem, 
however, has necessitated an extensive inquiry into economic 
fundamentals and this has resulted in the development of an 
index so basic in its nature that it may be used as a founda- 
tion upon which to build sales quotas for practically all kinds 
of consumer merchandise. It is, of course, recognized that the 
adaptation of such basic data must vary according to the indi- 
vidual nature of the product. Rarely do we encounter two 
marketing problems that are identical in detail. Funda- 
mentally, however, the factors controlling the market for any 
product in any territory may be expressed quite simply in 
terms of a general law involving only two considerations. 
These considerations are as follows: 

1.—The need or desire for the product—which may be real 

or imaginary—latent or active. 

2.—The ability to buy the product. 

The first consideration involves a special analysis for each 
individual type of product. In such an analysis the psychol- 
ogy of the market must receive special attention. The second 
consideration depends upon purchasing power irrespective of 
the nature of the product or commodity. Obviously the pur- 
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chasing power of the people fluctuates from year to year, but 
if we can establish what might be defined as the relative nor- 
mal purchasing power of each county such data would pro- 
vide a basis upon which to interpret current business reports. 
Each type of data referred to on the previous page reflects 
purchasing power to some degree either directly or indirectly, 
but the human brain is incapable of drawing quantitative 
conclusions through a casual examination of such diversified 
and heterogeneous material. It is as though we attempted to 
solve a quadratic equation without the use of pencil and 
paper and without first mastering the mathematical princi- 
ples involved. 

It is, therefore, the purpose of this study to develop a 
method whereby the normal purchasing power of each county 
may be determined through the use of the heterogeneous data 
which is available by counties. In other words it will be our 
aim to reduce this heterogeneous county data to a common 
denominator and this common denominator to be of greatest 
value must be expressed in terms of dollars. 

Incomes by counties are not available, but for certain past 
years we have very reliable estimates reflecting the incomes 
by states which were developed by the National Bureau of 
Economic Research. Furthermore, we can develop similar 
estimates for later years by projecting the National Bureau of 
Economic Research data for each state on the basis of tax 
returns, crop reports, debits to individual accounts, and other 
available data reflecting the economic trend of each state. By 
this method the income of each state in the Union was esti- 
mated and these estimates coupled with the estimates of the 
National Bureau of Economic Research provided us with data 
whereby the average income of each state in the Union might 
be estimated for the past five years. 

Relatively speaking we may consider such income estimates 
as being known quantities. Now then, if we can develop some 
kind of formula which will enable us to estimate that which 
we already know (namely, incomes by states) and if in the 
development of such a formula, we will confine ourselves to 
the use of only such data as is also available by counties, we 
will then feel warranted in venturing into the unknown by ap- 
plying such a formula to counties within states. Special em- 
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phasis is placed on this statement as it sets forth the sum 
total of the fundamental reasoning upon which the following 
analysis is based. 

Repetition seems excusable: We know the income of each 
state. We desire to estimate the income for each county. 
Certain data, which bears some relation to income distribu- 
tion is available for both counties and states. Our problem 
is one of bridging the unknown through the use of any or 
all of this data which is commonly available to both counties 
and state. 

We will first attempt to determine through a large number 
of experimental tests just what data to use and how to use it. 
This will be done by attempting to estimate that which we 
already know through the use of the material which is also 
available in the realm of the unknown. If these efforts are 
successful and we are able to estimate state incomes with 
reasonable accuracy and without resorting to the use of data 
other than that which is also available by counties, we will 
then be justified in assuming that the same methods will give 
similarly accurate results when applied to individual coun- 
ties within individual states. 

The National Bureau of Economic Research basic data on 
state incomes as well as the projected estimates developed 
therefrom include surpluses and inventory gains. From data 
available by them, however, it was possible to eliminate this 
type of income. The residue figures were accepted as repre- 
senting current income which approximates the amount of 
money available for spending as contrasted to gross income.’ 
The resulting estimates were further modified by discarding 
that income which is concentrated in the hands of individuals 
in excess of $10,000 per annum. That is to say, incomes up 
to $10,000 a year are arbitrarily defined as “effective” but 
incomes in excess of $10,000 are treated as $10,000 incomes— 
not appreciably better than $10,000 incomes from a purchasing 
power standpoint, since persons of large income put a great 
portion of this money into investments instead of consumption 
goods. The state estimates incorporating the foregoing cor- 
rections will, for purposes of convenience, be termed as 


2Thankful acknowledgment is made for the encouragement, cooperation and 
assistance which has been rendered the investigator by Dr. Willford I. King, of 
the National Bureau of Economic Research. 


4 


380 Journal of Farm Economics 


“effective incomes” which may be considered as analogous with 
“purchasing power.” 


Choosing the Data. 


By reducing the state data to a percentage of the United 
States basis, it was possible to appraise each factor as regards 
its correlation with the percent of “effective income” in each 
state. It was also possible, with the data reduced to a per- 
centage basis, to experiment with various combinations. For 
while it would be absurd to add the number of telephones to 
the magazine circulation figures, it is perfectly logical to aver- 
age the per cent of telephones in a state with the per cent of 
magazine circulation in that state in an effort to find a com- 
bination that will correlate with the per cent of the income 
enjoyed by the states.’ 

After reducing all state data to a “per cent-of-United 
States” basis, it was carefully examined to determine just 
what elements provided the best indices to effective income. 
Over 1,000 tests were conducted involving various combina- 
tions of the percentage data. Through this tedious process 
of selection, the following elements were chosen as providing 
the best material with which to pursue the studies. A lesser 
number of factors was found to be inadequate and the use 
of additional factors was proven to be unnecessary and un- 
desirable. 


A—Per Cent of Value of Products. Including— 
Value added by manufacture (U.S. Census, 1919) 
Value of farm crops (U. S. Census, 1920) 
Value of livestock products (As estimated by Crowell) 
Value of mineral products (U. S. Geological Survey, 
1922-1923) 
Value of fishery products (U. S. Bureau of Fisheries, 
1920-1923) 


3 The following data are already on the basis of a common denominator expressed 
in dollars and, since each element represents essentially the same proportionate 
relation to income, the data were combined before being reduced to a percentage 
basis : 


Value added by manufacture 

Value of farm crops and livestock products 
Value of mineral products 

Value of fishery products 
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B—Per Cent of Retail Outlets (R. L. Polk Census, 1922) 

C—Per Cent of Total Population* (U. S. Census, 1920) 

D—Per Cent of Income Tax Returns (Bureau of Internal 
Revenue, 1922). 

These percentages in comparison with the per cent of in- 
come received by each state are shown on Table I. 


Combining the Data. 


It was further determined, through a great number of pre- 
liminary tests, that the proper combination of these percent- 
ages lay somewhere between a simple average and a “weight- 
ing” of the income tax data twice, three times, four times and 
five times. 

As an illustration, let us take the State of Alabama, which 
represents : 

A—1.22% of U.S. Total Value of Products 

B—1.26% of U.S. Retail Outlets. 

C—2.22% of U.S. Total Population 

D— .64% of U.S. Income Tax Returns 

K—1.09% of U.S. Total Effective Income. 

We will now attempt to combine data A, B, C, D in such a 
way as to approximate K. These experimental combinations 
will be designated as Formulas Nos. 1, 2, 3, 4 and 5. 

Formula No. 1. First we will take a straight average— 

1.22% plus 1.26% plus 2.22% plus .64% ~— 4— 1.33%. 

Formula No. 2. Next taking the income tax returns factor 
twice: 

1.22% plus 1.26% plus 2.22% plus 2 times .64% = 1.20% 

Formula No. 3. Weighting income tax returns 3 times: 

1.22% plus 1.26% plus 2.22% plus 3 times .64% +6 = 1.10% 

Formula No. 4. Weighting income tax returns 4 times: 

1.22% plus 1.26% plus 2.22% plus 4 times .64% — 7 1.04% 

Formula No. 5. Weighting income tax returns 5 times: 

1.22% plus 1.26% plus 2.22% plus 5 times .64% — 8 = .99% 


4In view of the rather general use of “native white population” in market analy- 
sis work, it should be pointed out that this factor was very extensively tested but 
in all instances the total population proved to be a superior figure. This, of course, 
applies to the formula treatment. Native white ulation, taken by itself, corre- 
lates more closely with income than does total population. 
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TABLE I 


THE RELATIVE INCOME BY STATES AND THE FACTORS TO BE USED IN 
' ESTIMATING THE INCOME FOR EACH COUNTY IN EACH STATE 
K IS A KNOWN QUANTITY FOR STATES ONLY 
A, B, C, D ARE AVAILABLE BOTH 
A 


Actual 

Number of Effective 

Value of Retail Income Income 
Products Outlets Population Tax Received 
Name of % U.S. % U.S. % U.S. Returns% by State 
State Total Total Total U. 8. Total % U.S. Total 

1.22 1.26 2.22 .64 1.09 
.40 .23 .30 34 
1.04 1.11 1.66 AT .84 
3.24 4.58 3.24 6.22 5.08 
.89 94 .89 .99 .99 
1.65 1.5 1.31 1.89 1.57 
.23 .26 -21 -25 -23 
Dist. of -41 1.15 .69 
.45 .96 61 .62 
1.79 1.61 2.74 1.038 1.45 
ee 7.43 6.22 6.14 9.08 7.61 
3.22 2.91 2.77 2.26 2.49 
fe 3.48 2.29 2.27 1.95 1.99 
2.17 1.70 1.67 1.28 1.50 
OO 1.60 1.92 2.29 1.038 1.41 
SE .99 1.19 1.70 -99 1.12 
Pears 1.02 1.48 1.37 1.64 1.48 
Massachusetts ~~~ 3.94 3.91 3.64 5.86 5.00 
ee 4.50 3.27 3.47 3.94 3.82 
CE Eee 2.20 2.14 2.26 1.81 1.97 
1.01 .98 1.6 .40 
ds ee 3.07 3.39 3.22 2.57 2.84 
en 1.86 1.30 1.23 1.00 1.03 
12 10 OF 14 
New Hampshire .45 .48 AT 
Oe 3.25 4.42 2.99 4.46 3.73 
New Mexico 21 -25 .34 17 -25 
ae 9.81 12.13 9.83 16.29 14.79 
North Carolina 2.08 1.62 2.42 1.36 
North Dakota .79 55 61 .28 43 
aor 6.72 5.41 5.45 5.39 5.75 
........... 1.65 1.70 1.92 1.06 1.47 
.75 61 91 .83 
Pennsylvania —__---__ 9.25 10.57 8.25 8.67 9.18 
Rhode Island .73 54 .74 .74 
South Carolina ~-_~__ 1.30 .93 1.59 .40 .84 
South Dakota .88 .60 .60 48 
Tennessee 1.42 1.55 2.21 -94 1.24 
cachet 3.40 3.47 4.41 2.76 3.61 
45 38 .43 .40 
35 33 .26 .30 
era 1.46 1.69 2.19 1.06 1.42 
Washington -_..-___ 1.42 1.43 1.28 1.82 1.53 
West Virginia ___.___ 1.24 1.24 1.38 1.03 1.08 
. ae 3.11 2.57 2.49 2.37 2.34 
.26 .20 18 32 -25 


100.00 % 109.00%  100.00% 100.00% 100.00 % 
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The estimates resulting from such experimental calcula- 
tions are shown in Columns E, F, G, H, and I, Table II, where- 
in there is found a strikingly close agreement with the actual 
per cent of income in Column K. 

In defining the allowable degree of error in such fields of 
inquiry Volume I of the National Bureau of Economic Re- 
search has the following to say: 


“Clearly, no care taken in working up such data as 
are now available can guarantee precise results. The 
task of putting a figure on the National Income is more 
like the task of valuing a railway system than like the 
task of drawing up its profit and loss statement. The 
work must be done in a broad style. It is estimating, 
rather than enumerating or measuring. In his recent 
summary of the estimates of the national incomes of the 
chief powers Sir Josiah Stamp put in his highest grade 
those estimates ‘not likely to be inaccurate to a greater 
extent than 10 per cent.’ ” 


In order to facilitate an appraisal of the results shown 
on Table II, an asterisk has been placed after each estimate 
falling within 10 per cent of the figure appearing in Column 
K. The remarkable degree of accuracy obtained, especially 
through the use of Formulae Nos. 3, 4 and 5 is emphasized by 
the following summary: 


In Column E, 26 estimates are within 10% of K 
In Column F, 35 estimates are within 10% of K 
In Column G, 46 estimates are within 10% of K 
In Column H, 44 estimates are within 10% of K 
In Column I, 41 estimates are within 10% of K 


The Scientific Aspects of the Process. 


While the economic data employed in these estimates were 
selected through a laborious “cut and try” process rather than 
through scientific hypothesis, the possibility of combining the 
data in such a manner as to get a correlation with the actual 
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TABLE II 


DEVELOPMENT OF INCOME FORMULAE FOR APPLICATION TO COUNTIES 
“K” REPRESENTS A KNOWN QUANTITY 


E, F. G. H. yf I REPRESENT VARIOUS AVERAGES OF DATA A, B, C AND 
D (From Table I) IN AN EFFORT TO ESTIMATE K 


K E F G H qT 
Actual 
Effective Formula Formula Formula Formula Formula 
Income No. 1 No. 2 No. Z No. 4 No. 5 
Received A+B A+B A+ A+B A+B 
Name of By State +C—D +C+2D BD +C+4D +C+5D 
State % U.8.Total 4 5 6 7 8 
Alabama 1.09 1.33 1.20* 1.10* 1.04* 99* 
Arizona 34 .31* .31* 31* 31* 31* 
Arkansas .84 1.07 95 .87* .81* 
California 5.08 4.32 4.70* 4.95* 5.13* 5.27* 
Colorado .99 .93* .94* -95* -95* .96* 
Connecticut 1.57 1.55* 1.62* 1.66* 1.69* 1.72* 
Delaware .23 .24* .24* .24* .24* .24* 
Dist. of Columbia_ .69 51 .64* -72* .79 .83 
.62 .73 71 .69 .68* .67* 
Georgia ......... 1.45 1.79 1.64 1.54* 1.47* 1.41* 
A 38 40* .89* 38* 38* 37* 
7.61 7.14* 7.55* 7.79* 7.97* 8.11* 
OS 2.49 2.79 2.68* 2.61* 2.56* 2.53* 
ee 1.99 2.50 2.39 2.31 2.26 2.22 
Sa 1.50 1.70 1.62* 1.56* 1.52* 1.49* 
Kentucky —--~----- 1.41 1.71 1.57 1.48* 1.42* 1.37* 
Louisiana — 1.12 1.22* 1.17* 1.14* 1.12* 1.10* 
.69 .74* .72* .70* .69* .69* 
Maryland --. 1.48 1.38* 1.43* 1.46* 1.49* 1.51* 
Massachusetts —___ 5.00 4.34 4.64* 4.84* 4.99* 5.10* 
Michigan 3.82 3.79* 3.82* 3.84* 3.86* 3.87* 
Minnesota 1.97 2.10* 2.04* 2.01* 1.98* 1.96* 
Mississippi 1.02 .81* 75* 71° 
Missouri 2.84 3.06* 2.96* 2.90* 2.85* 2.82* 
Montana 50 .53* 54* .54* 54* 55* 
Nebraska — ..-.. 1.03 1.35 1.28 1.23 1.20 1.17 
Nevada 11 11* .11* -12* 12 
New Hampshire__ 43 .45* .46* .46* .46* .46* 
New Jersey —~---- 3.73 3.78* 3.92* 4.01* 4.07* 4.12 
New Mexico -25 .24* -23* .22* -21 -21 
New York —_----- 14.79 12.01 12.87 13.44* 13.85* 14.15* 
North Carolina — 1.36 1.74 1.57 1.45* 1.37* 1.30* 
Dakota 43 .56 .46* .44* .42* 
ae. ae 5.75 5.74* 5.67* 5.62* 5.59* 5.57* 
1.47 1.58* 1.48* 1.41* 1.36* 1.32* 
.75* .78* .81* .82* .83* 
Pennsylvania — 9.18 9.19* 9.08* 9.01* 8.96* 8.93* 
Rhode Island .74 .64 .66 .68* .69* .69* 
South Carolina .84 1.06 .92* .84* 
South Dakota .60 .54 .51* .48* .46* 
Tennessee —__.__- 1.24 1.53 1.41 1.33* 1.28* 1.24* 
— — 3.61 3.51* 3.36* 3.26* 3.19 3.14 
37— .41* .41* .41* .41* .41* 
.80 .832* .31* .30* -29* -29* 
a 1.42 1.60 1.49* 1.42* 1.37* 1.33* 
Washington —_____ 1.53 1.49* 1.55* 1.60* 1.63* 1.65* 
West Virginia —__ 1.08 1.22 1.18* 1.16* 1.14* 1.13* 
Wisconsin —______ 2.34 2.64 2.58 2.55* 2.52* 2.50* 
Wyoming -26* .27* .27* .28* 


100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 
*These estimates denoted by a star (*) are within 10% of the corresponding 


numerical figures in Column “K” (See text, page 383) 
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income distribution is not without scientific justification. 
Furthermore, an inquiry into the scientific justification of the 
data employed is not only interesting, but promotes a greater 
confidence in the method. Income, from the standpoint of this 
analysis, may be considered as being divided into two gen- 
eral classifications: 


1—Basic Income: Newly created wealth—income accruing 
directly from physical production of 
mines, factories, fisheries, farms, etc. 
2—Supplemental Income accruing from services rendered, 
Income: including all commercial operations, 
transportation services, governmental ac- 
tivities, etc. 


In the light of this interpretation of income, the scientific 
justification of the foregoing process is readily disclosed 
through an analysis of the factors employed. 

Value of Products As an Index to Income. Obviously the 
value of goods produced in a territory affords a very accurate 
index to basic income. Such an index, however, does not re- 
flect the income accruing from commercial operations. Fur- 
thermore, the territory that produces the goods does not neces- 
sarily enjoy the full benefit of the value represented thereby. 
For example, a mining operation in Arizona might benefit the 
share holders in New York City more than it does the inhab- 
itants of Arizona. 

Retail Outlets As an Index to Income. The number of retail 
outlets is an excellent index to income because retail outlets 
reflect the demand for merchandise and the demand for merch- 
andise depends upon the income available for spending. The 
objection to using retail outlets data by itself is that it un- 
duly emphasizes supplemental income. This defect, however, 
becomes a distinct advantage from the standpoint of our treat- 
ment because it provides the means of offsetting the opposite 
characteristics in the value of products index. 

Population As an Index to Income. The population of a 
given territory obviously has a bearing on both the basic and 
the supplemental income of that territory. If the wage rate 
were equal in all sections of the country and the same percent- 
age of the people were working the same number of hours in 
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each locality, then population, taken by itself, would afford 
an ideal index to territorial purchasing power. Obviously, 
these factors vary in each community, but nevertheless, pop- 
ulation figures when used with other balancing factors, afford 
a valuable clue to income. Taken by itself population gives 
too high an estimate for territories where there are a lot of 
people receiving low incomes and too low an estimate for ter- 
ritories in which the people receive high incomes. 

Number of Income Tax Returns. The number of income tax 
returns reflects both basic and supplemental income. The in- 
come tax returns data would provide an almost perfect index 
to income if all income recipients made enough to place them 
above the tax level and if there were no evasion. The major 
market for the average product lies below the level of the 
income tax payer. The income of the United States is over 
$60,000,000,000. The income as reflected by tax returns is 
less than $25,000,000,000. In other words there is a purchas- 
ing power of over $35,000,000,000 which is not reflected by 
tax return data. 

The population index over-emphasizes the low income. The 
number of income tax returns over-emphasizes the high in- 
comes. Taken together, however, they tend to compensate one 
another just as the value of products and retail outlet indices 
tend to eliminate undue emphasis upon basic income and sup- 
lemental income. Tax return data also tend to compensate 
for the errors in income distribution as reflected by the value 
of products index when the income accruing from basic pro- 
duction goes to the shareholder in another area. 

The following recapitulation emphasizes the outstanding 
qualities of each of the foregoing indices in their relation to 
one another. An examination thereof seems to provide ample 
scientific justification for the use of these combined factors 
as an index to income. 


A—Value of Products 
1—Over-emphasizes basic income 
2—Does not reflect diversion of income to shareholder 
in “foreign” territory. 
B—Number of Retail Outlets 
1—Over-emphasizes supplemental income, thereby tend- 
ing to offset A-1. 
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C—Total Population 
1—Reflects both basic and supplemental income, but— 
2—Exaggerates incomes in the lower levels. 
D—Number of Income Tax Returns 
1—Reflects both basic and supplemental income, but 
2—Over-emphasizes incomes in the higher levels, thereby 
tending to compensate C-2. 


Final Choice of Formulae on the Basis of Individual State 
Groups. 


Although the estimates shown on Table II are remarkably 
accurate they do not necessarily represent the maximum ac- 
curacy attainable through the use of the process. In view of 
the widely varying characteristics between the various states 
composing the United States, it is hardly to be expected that 
any single treatment would yield the best results for all states. 
In other words, we should not expect one formula to fit such 
extreme conditions as Arizona and Rhode Island. Nor is it 
obligatory that the same formula be used throughout. 

With a view of determining the formula best adapted to 
each type of state, further tests were conducted by dividing 
the United States into groups of states that were considered 
as being economically and geographically similar. Instead of 
letting the U. S. total represent 100 per cent as in Tables I 
and II, we will let each group represent 100 per cent and de- 
velop new percentage figures for the individual states com- 
prising the group. For example, if a special test on New York, 
New Jersey, Massachusetts, and Connecticut is desired we 
will let the economic data on these states alone represent 100 
per cent and develop new percentages for each of these four 
states and test our formulae on the basis thereof. In this con- 
nection it should be borne in mind that we are still dealing 
with known quantities. 

Classification of States. For the purpose of determining 
which states fall in the same economic groups, a special table 
was designed for the purpose of showing the relative economic 
status of each state in the Union. Table III indicates the 
various factors that were considered in this connection. These 
factors were chosen more or less arbitrarily. Special atten- 
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tion is directed to this table which not only provides a some- 
what scientific basis of classification from the standpoint of 
this particular study but which suggests a convenient method 
of approaching similar problems in other fields of inquiry 
relating to sectional comparison. 

The tabulations on Table III are arranged on the basis of 
the descending or ascending value of the factors under con- 
sideration with a view of throwing similar states in the same 
vertical position on the table. By using Table III as a work 
sheet and tracing each state across the sheet the similarities 
between different states were readily determined. The basic 
classification determined upon through the use of this table 
were as follows: 


1—Southern Group—Characterized by low per capita in- 
come and extensive agricultural operations. (South 
Carolina, Georgia, Alabama, Mississippi, etc.) 


2—Sparsely Settled Western States—Characterized by high 
incomes, range cattle and mining operations. (Arizona, 
Nevada, Montana, etc.) 


38—Urban Group—Thickly settled industrial states having 
a high percentage of their population in large cities. 
(New York, Rhode Island, Massachusetts, Illinois, Mich- 
igan, etc.) 


4—Miscellaneous and Hybrid Groups—Some states do not 
fall under a distinct classification and must therefore 
be tested with groups especially designed for the pur- 
pose. (West Virginia, for example, appears to be a 
cross between Pennsylvania and Oklahoma. Maine, New 
Hampshire and Vermont have the characteristics of 
Massachusetts on the one hand and Montana on the 
other, etc.) 

We are now in a position to apply our formulae to selected 
groups corresponding more closely to the conditions repre- 
sented by the relations between the different counties within 
an individual state. For example—Alabama, Mississippi, and 
South Carolina taken as an isolated group appear to provide 
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us with test conditions closely analogous to the counties within 
any one of these states. In other words, South Carolina, in 
its relation to this group, is comparable to a single county in 
South Carolina in its relation to the State of South Carolina 
as a whole. It is assumed, therefore, that the particular 
formula which will give the best results for such a group will 
give the best results for the counties within the states com- 
prising the group. 

The foregoing paragraph merely indicates the principle in- 
volved and the assumption therein is not without flaw. It 
is true perhaps as applied to average or normal counties 
within those states but how about the counties containing 
large cities? It could hardly be said, for example, that Fulton 
County (Atlanta) is to the State of Georgia as Georgia is to 
the southern group. 

In order to reckon with the effect of large cities, an ana- 
logous condition was constructed by using such a state as 
Rhode Island or Massachusetts as representing the charac- 
teristics of a large city. By throwing Rhode Island in with 
the southern group and conducting additional tests, the ac- 
curacy of the several formulae from the standpoint of a large 
city could be sensed. 

On the basis of the various groupings and combinations of 
groupings, a total of eighteen groups were tested in addition 
to the preliminary tests on the United States as a whole. These 
tests not only covered states that were economically similar 
but also a number of groups that dovetail into one another, 
with the idea of getting as many different kinds of combina- 
tions as appear likely to occur between the counties in any 
single state. As might be expected, such estimates generally 
speaking, worked out somewhat closer than in the case of the 
United States dealt with in its entirety, as shown on Table II. 

Through such group testing, the formula best suited to each 
state was determined. Incidentally, the formula finally chosen 
for a given state was not necessarily the same as the formula 
which showed the best agreement for that particular state in 
the tests shown in Table II. In the case of Alabama, for ex- 
ample, Formula No. 3 shows up best when Alabama is tested 
as a part of the total United States but the more extensive 
tests on the basis of special groupings indicated quite posi- 
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tively that Formula No. 2 is superior for such territory as 
Alabama. Thus have we solved our basic problem as stated 
on page 378: “—if we can develop some kind of a formula 
which will enable us to estimate that which we already know 
(namely, incomes by states) and if in the development of such 
a formula we will confine ourselves to the use of only such 
data as is also available by counties, we will then feel war- 
ranted in venturing into the unknown by applying such a 
formula to counties within states.” 


Application of Formula to Counties Within States. 


Up to this point we have been dealing with problems to 
which the answers were known. We will now venture into the 
unknown by applying the formula selected for each state to 
the individual counties within that state. In the case of such 
states as Alabama, Mississippi, Georgia, etc., it was estab- 
lished that Formula No. 2 would give the most accurate re- 
sults. Hence, the conclusion is drawn that Formula No. 2 
will give the best results for the individual counties composing 
Alabama. In other words, the income for the counties in Ala- 
bama can best be estimated as follows: 


Reduce the following data for each county in Alabama to a per cent 
of the Alabama state total: 
A—Value of Products 
B—Number of Retail Outlets 
C—Total Population 
D—Number of Income Tax Returns 
Weight the income tax returns per cent twice and average the figure. 
The resulting weighted average represents the per cent of Alabama’s 
income received by the county under consideration. 


By applying the percentages developed in this way to the 
effective income for the state as a whole, we arrive at an esti- 
mate of the total effective income received by each county and 
then by dividing the effective income of each county by the 
population of the county we can determine the effective per 
capita income for each county. Our final product therefore 
provides us with income data for each county expressed in 
three ways, namely: 
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1—The effective income of each county as a per cent of 

the state total. 

2—The amount of effective income received by each county 

expressed in dollars. 

3—The effective per capita income of each county expressed 

in dollars. 

The following example shows the derivation of this data for 
Autauga County, Alabama. Autauga County as a per cent of 
the Alabama state total has: 

.91% of the total value of products in the state 

.59% of the total retail outlets in the state 

.80% of the total population in the state 

.23% of number of income tax returns in the state. 


.91 plus .59 plus .80 plus 2 times 23 
5 


— 552% 


In other words, Autauga County receives .552% of Ala- 
bama’s income. The average effective income of Alabama for 
the past five years is estimated at $706,600,000. Therefore, 
.552% of $706,600,000 gives an estimate of $3,900,432 repre- 
senting the annual effective income received by Autauga Coun- 
ty. The population of Autauga County is 18,908. $3,900,432 
divided by 18,908 gives us an average annual effective per 
capita income for Autauga County of $206. 

As a matter of general interest the effective per capita 
incomes, representing purchasing power by counties, range 
all the way from $123 per person per year in the case of Ita- 
wamba County, Miss., to $1,107 in the case of Los Angeles 
County, California. This wide range of variation in per cap- 
ita purchasing power emphasizes the economic necessity for 
a careful discrimination between markets. Specimen tabu- 
lations showing the per capita purchasing power on a few 
important metropolitan counties picked at random throughout 
the county are shown in Table V. As will be noted, the per 
capita purchasing power for these counties does not show 
such extreme variations as are evident in the smaller towns 
and rural areas. 
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TABLE IV 
PURCHASING POWER BY COUNTIES 
SPECIMEN DATA ON COUNTIES CONTAINING LARGE CITIES 
State and County Per Capita 
Purchasing 
City Population Power 

ARKANSAS 

(Little Rock) 119,990 $661 
CALIFORNIA 

Los Angeles ___-- (Los Angeles) —- 1,136,845 1,107 

San Francisco__.(San Francisco) 548,284 1,047 
GEORGIA 

ILLINOIS 

(Chicago) 3,353,276 932 
KENTUCKY 

Jefferson (Louisville) 297,237 779 
LOUISIANA 

(New Orleans) 409,534 630 
MAINE 

Cumberland --..(Portland) 130,106 769 
MICHIGAN 

ae (Detroit) ....... 1,477,103 938 
MINNESOTA 

Hennepin (Minneapolis) 453,400 823 
MONTANA 

Silver Bow 61,919 976 
NEBRASKA 

....... 221,200 870 
NEW YORK 

New York ...... (New York City) 6,015,504 1,046 
NORTH CAROLINA 

Mecklenberg ~...{Charlotte) 87,028 632 
PENNSYLVANIA 

Philadelphia -...(Philadelphia) 1,951,076 772 

Allegheny (Pittsburgh) 1,263,376 931 
RHODE ISLAND 

Providence (Providence) 498,754 831 
TEXAS 


Defects and Limitations of the Process. 


1—The estimates do not reflect current conditions, the 
method as outlined being suited only to the development of 
static figures or “norms” which serve as a basis upon which 
to interpret current business reports. 
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2—While the state incomes are all on the basis of a five 
year average, the data through which the county indices were 
developed was on the basis of single years. While it is felt 
that the relative distribution of population and retail outlets 
does not vary widely from year to year, the value of products 
data, as well as the income tax data should be taken for more 
than one year in order to more effectively compensate for 
fluctuations from year to year as between counties. 

38—Value added by manufacture is not published for certain 
individual counties because of the desire on the part of census 
officials to avoid disclosures of individual operations. In such 
instances adjustments have been made on a somewhat arbi- 
trary basis. It is felt, however, that some special arrange- 
ment might be effected whereby such data may be made avail- 
able for such scientific use. 

4—Range cattle data is not available and this has undoubt- 
edly reduced the accuracy of the estimates for several of the 
Western states. It seems possible that some means might be 
devised which would provide at least a rough estimate for 
such data. 

5—The chaotic conditions characterizing the post war 
period makes much of the data of questionable value. This, 
however, is a criticism of the raw material and can only be 
remedied by time. 

6—In connection with the elimination of individual income 
in excess of $10,000 per annum, it is felt that the practical 
value of the effective income estimates (for general usage) 
might be improved by extending these eliminations all the 
way down to the $5,000 level, at least in the rural areas. In- 
cidentally, this would reduce the total income only about 10 
per cent. 

7—In the development of these studies, imagination and 
conjecture have played a more important part than mathe- 
matics. A limited knowledge of mathematical processes has 
made it necessary for the writer to avoid the more compli- 
cated statistical processes and while it is felt that the develop- 
ment of the basic method could not have been accomplished 
through a purely scientific approach, the value of mathemati- 
cal procedure is fully recognized and it is hoped that these 
studies may be pursued by others who are more fortunately 
equipped with the tools of the statistician. 


BOOK REVIEWS AND NOTICES 


Principles and Practices of Cooperative Marketing, by Eliot 
Grinnell Mears and Mathew O. Tobriner, Boston; Ginn 
and Company, 1926. Pp. x + 580. 


The authors of this volume indicate in the preface that it 
“is an interpretation of the significant problems, with prime 
emphasis on cooperative enterprise in the light of accepted 
knowledge derived from business organization and adminis- 
tration.” The book includes twenty-two chapters, which are 
grouped in the table of contents as follows: General intro- 
duction, two chapters; Organization, five chapters; Business 
Practices, nine chapters; Regional Characteristics, four chap- 
ters; and Conclusion consisting of two chapters. In addition 
there is an appendix which gives summaries of questionnaire 
replies from a number of associations, statistics supplied by 
the U. S. Department of Agriculture, suggested by-laws and 
a form of contract from the same source, the Capper- 
Volstead Act, and an extensive bibliography relating not only 
to agricultural cooperation but to references in general and 
agricultural economics, rural sociology, and business organiza- 
tion. 

This book differs somewhat from the works already in print 
dealing with cooperative marketing, both in arrangement and 
content. The subject matter touched upon covers a wide range 
of material dealing not only with questions of organization 
plans and practices but also to a considerable extent with 
various general marketing questions. Thus in Chapter VIII, 
which deals with Assembly, the treatment is of the general 
nature which might be expected in a book on marketing prin- 
ciples. The same is true of the chapters which follow on 
grading, storage, and transportation. When this book is used 
as a text, these chapters will be of use in instances where a 
course in marketing principles is not required as a prerequisite 
to courses in cooperative marketing. The chapter on Funda- 
mentals deals primarily with the requirements for success and 
not, as one might think, with the underlying principles. The 
latter are discussed in the chapter on the Importance of Co- 
operative Marketing. The chapter on Advertising and Public- 
ity contains much of interest in connection with the develop- 
ment of markets by cooperative associations. Considerable 
space is devoted to farmers’ organizations in foreign countries, 
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both as applied to cooperative buying and selling and as ap- 
plied to agricultural credit and other lines. This discussion 
presents a survey which should be of interest to the student 
of agricultural movements in this country. The concluding 
chapters cover a wide range of discussion, to some extent 
touching upon material discussed previously. 

In the opinion of the reviewer, the statement found well 
towards the end (p. 469) that “The authors of this book write 
primarily from the standpoint of the region with which they 
are most familiar: namely the Pacific coast,” might have been 
placed in the preface as a warning to unsuspecting readers 
who may infer from the title that the work deals more com- 
prehensively with developments over the country as a whole 
than it really does. The authors throughout have depended 
mainly on California illustrations. That state offers a wealth 
of material on cooperative marketing but it is unsafe to re- 
gard developments in a single state as representative of con- 
ditions elsewhere, even when that state is one as important 
in the cooperative movement as California. The book is of 
value primarily as a portrayal of California experience. The 
treatment of organizations in other regions, such as those in- 
volving the handling of grains, livestock, and dairy products 
in the Middle West; fluid milk marketing in most of the larger 
centers; cotton and tobacco marketing movements, leaves 
something to be desired. Problems in cooperative marketing 
of such great staples as grain, cotton, livestock, and dairy 
products often differ materially from those arising in the 
sale of such specialties as prunes, walnuts, raisins, and citrus 
fruits. 

A number of quotations from various sources are inserted 
in the text. Too often, the exact source is not indicated. The 
author may be cited but the publication omitted. Sometimes 
neither author nor publication is mentioned. This is unfortu- 
nate in cases where readers have their appetites whetted to 
seek further light from the same source. Illustrations of this 
may be found on pages 19, 21, 29, 36 (table), 37, 47, 48, and 
elsewhere. 

Some students of marketing and cooperation may find them- 
selves at variance with some of the statements made. Thus, 
there may be some question as to most “authorities on mar- 
keting’ favoring the federated over the centralized plan. 
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Careful students appear rather to follow the maxim that 
“circumstances alter cases” and that the preference as to type 
depends upon the particular situation involved. They may 
also question the propriety of limiting the terms “marketing” 
and “merchandising” to “those activities which are concerned 
with meeting and stimulating the demand for the product 
after it has reached the terminal market” (p. 320). The ideal 
might be to have all cooperatives be nonprofit (p. 2) but in 
practice many organizations which are commonly admitted 
to the cooperative fold fail to meet this specification. 

Some errors suggest that the material may not have been 
checked with adequate care in every case. Some of this seems 
traceable to a lack of contact with cooperative developments 
and agricultural questions. Thus, one quotation (p. 493) 
reveals the surprising information that “There is but one state 
east of the Mississippi River that produces as many white 
potatoes as it eats.” The agricultural regions which have been 
importuning Congress to enact farm relief legislation would 
hardly accept the conclusion (p. 505) that “overproduction 
would disappear if the excess second-grade stuff that over- 
hangs the market were consumed on the farm or otherwise 
eliminated.” The reader is left in a quandry as to the methods 
of elevator managers. At one point (p. 307) he is informed 
that elevator managers hope “to make money through buying 
the crop at a low price and selling it at a higher level” and it 
is added that the manager “endeavors to profit on the fluctua- 
tions in market prices during the period that he has the crop 
in his possession.” A later statement (p. 482) appears out 
of harmony with the preceding as it says that “managers of 
local elevators know that it would be the worst kind of specu- 
lation to refuse to ‘hedge’ their grain purchases.” To say 
(p. 462) that most milk cooperatives are merely bargaining 
associations and that “this type usually does nothing except 
haggle over the price” seems an inadequate conception of the 
varied activities of such associations as the Interstate Milk 
Producers’ Association of Philadelphia. References to tobacco 
prices before and after organization (p. 301) and to a com- 
parison of prices offered by buyers and those “offered” by 
the Burley Association (p. 115) should have been checked up 
more closely. The same applies to the suggestion (p. 531) 
that large tobacco carry-overs were due to the failure of co- 
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operative wholesale societies abroad to confirm arrangements 
with American associations. In a few instances organizations 
which are no longer in active operation have been cited as 
illustrations. 

The authors have fallen into the popular error of employing 
the term “joint stock” company as if this were synonymous 
with the ordinary business corporation in this country. It is 
not clear what they have in mind in referring to incorporating 
associations under the “Federal Marketing Act” (p. 127). 
Cooperative associations in New York and New Jersey are 
said to have “unlimited liability” of members (p. 128). The 
basis of this statement probably is found in a law which pro- 
vided not unlimited liability but a double per capita liability. 

While the book would have been improved by a more careful 
check of points such as these and by a more extensive con- 
sideration of the cooperative marketing of agricultural staples, 
it contains much matter of interest and value to the student. 
Its greatest merit lies in its discussions of California illustra- 
tions and in the development of certain principles and it should 
be a very helpful reference in that field. 


O. B. JESNESS. 
University of Kentucky. 


Agricultural Marketing, by John Truman Horner. New 
York; John Wiley and Sons, Inc., 1925. Pp. viii + 249. 
$2.50. 


This book is designed to serve as a text in the introductory 
course in agricultural marketing and to supplement texts 
which treat the subject from other aspects. Unlike other 
texts it does not describe the marketing of selected com- 
modities, or treat the subject from the standpoint of the pro- 
ductive functions entailed and the operations of the agencies 
performing them. Rather, the author has attempted to state 
the primary economic considerations of the marketing pro- 
cess and to distinguish them from the maze of actual and 
descriptive material on the mechanics of the agricultural 
rades. In regard to the book, the author states, “It is not 
a complete discussion of the subject, but rather, it is hoped, 
a contribution which will aid the student and the general 


i 
4 


400 Journal of Farm Economics 


reader to secure a better understanding of the economics of 
marketing.” 

In the opinion of the reviewer, however, the book deals 
more with efficient production and handling of market com- 
modities than with the economics of marketing. Special em- 
phasis is laid upon the waste and loss resulting from farm 
production of unstandardized commodities which are not of 
the kind and quality most demanded or are placed upon the 
market seasonally rather than in accordance with consumers’ 
demand. A chapter on the standardization of production 
shows how many of these wastes and uneconomical farm prac- 
tices may be eliminated by concerted action among the farm- 
ers of a community. The author makes it clear that efficient 
market production is a primary consideration in efficient mar- 
keting and that market production in agriculture may be 
greatly improved. | 

On the other hand, in dealing with these considerations as 
general propositions, he appears at times either to be discuss- 
ing the obvious or maintaining arbitrarily the validity of 
practices that are in reality prescribed by circumstances and 
are usually relative and even uncertain rather than absolute 
and determinate. Part of the discussion of grading and pack- 
ing in Chapter II is an example of the former. Examples of 
the latter are such statements as these: “The proper place 
for the storage of agricultural products is in the rural com- 
munities,” or “..... it is wasteful to overtax the trans- 
portation facilities at the harvest periods and have idle equip- 
ment during other periods of the year.” 

The least satisfactory chapters are those dealing with De- 
mand and Correlation of Supply and Demand. In them the 
author is dogmatic or employs vague and ambiguous expres- 
sion. More evidence needs to be supplied to convince the 
reader that the successful selling of one kind of food, reduces 
correspondingly the demand for other kinds. In Chapter XI, 
Correlation of Supply and Demand, the author uses very 
freely, but without sufficient clarification, such expressions as 
“adequate returns to producers,” “the amount which society 
requires to satisfy its needs.” Such expressions explain very 
little. On the other hand it might be said that market econom- 
ics consists in part in reducing such expressions to precise 
economic concepts. A good example of the inverted analysis 
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running through this chapter is a sentence on the control of 
supply which reads, “So long as this control of supply, or the 
control of the flow of goods to the markets, does not result in 
exorbitant prices to consumers or in unfair profits, it is legiti- 
mate and it is the interest of society that it be done.” What 
do “unfair profits” and “exorbitant prices” mean in market 
economy? Doesn’t the supply technique or the methods of 
securing profits determine whether they are “fair” or “un- 
fair,” and the conditions under which a given price results 
determine whether it is exorbitant or not? If so, the nature 
of the control of supply determines the “fairness” or “unfair- 
ness” of profits and prices, and profits and prices, be they 
ever so high, are insufficient evidence of undesirable control 
influences. 

The reviewer considers that this book falls short of pre- 
senting the economics of agricultural marketing. The tech- 
nique of buying and selling would appear to be the essence 
of marketing. Important as economical production and 
handling are in marketing, such considerations are under- 
standable and determinate only with respect to the exigencies 
and requirements of efficient trading. But efficient trading is 
a relative concept; it is relative to the stage of development 
in a given trade and to the character of the market in differ- 
ent trades. Isn’t it true that the economics of marketing must 
treat of markets as institutionalized trading arrangements, 
in order to reveal the proper adaptation of farmers, middle- 
men, and consumers in agricultural trades? 

PAUL L. MILLER. 

Iowa State College. 


The Federal Intermediate Credit System, by Claude L. Benner, 
with the aid of the Council and Staff of the Institute of 
Economics. New York; The Macmillan Company, 1926. 
Pp. xviii + 375. $2.50. 


This book is divided into two parts. In the first part, which 
is entitled “The Evolution of the Intermediate Credit Prob- 
lem,” an interesting account is given of the effects of a chang- 
ing order of agriculture on the credit requirements of the 
farmer; of the character of the services which in the past 
have been rendered by local banks, by the Federal Reserve 
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system, and by the War Finance Corporation; and of the leg- 
islative history of the Federal Intermediate Credit system. 
The second part, which is entitled “The Federal Intermediate 
Credit System in Operation,” contains a description of the 
organization and operation of the Federal Intermediate Credit 
Banks and of the state and national agricultural credit cor- 
porations; an account of the methods of financing which have 
been employed by the Federal Intermediate Credit Banks; 
and an analysis of the probable future place of these institu- 
tions in our financial system. 

Professor Benner concludes that “the Federal Intermedi- 
ate Credit Banks cannot insure farmers against a possible 
credit stringency in the future because they have no control 
over our general banking and credit policies” as “this control 
still resides in the Federal Reserve system. . . . The most 
important function that the Federal Intermediate Credit sys- 
tem performs . . . is in furnishing a channel whereby 
credit institutions located in sections where local capital is 
scarce can readily reach the investors in surplus capital areas. 

This service can be made of great value, particularly 
to the livestock industry, the cooperative marketing associa- 
tions, and to farmers located in areas where local capital is 
insufficient for their needs.” 

Agricultural credit corporations are classified as: (1) those 
which operate independently and (2) those which operate as 
adjuncts to banks, cooperative associations, or other respon- 
sible agencies. Professor Benner holds that small independ- 
ent agricultural credit corporations organized by farmers 
“might maintain no adequate ratio of owned capital to loans 
outstanding” and that they “would be compelled to cater pri- 
marily . . . to those farmers who have the best security 
to offer. . . . It is quite evident that, if a large number 
of these corporations are established which take away from 
banks their most profitable business, lasting injury will be 
done the banks and little help extended to the farmers who 
are most in need of credit.” For these reasons and because 
of the difficulty of supervision “the organization of independ- 
ent agricultural credit corporations by farmers is unwise and 
should not be permitted. . . . The agricultural credit cor- 
poration’s proper function is to supplement our commercial 
banking system” and except in the livestock industry “such 
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corporations as are established should be operated in 
conjunction with banks, cooperative organizations, or other 
responsible agencies.” 

It is unfortunate that Professor Benner has not been some- 
what more explicit in his use of the term “capital deficit 
areas,” and that he has offered no solution of the problem of 
how “the Federal Intermediate Credit system will be able to 
furnish agriculture with a dependable source of credit supply 
at costs commensurate with those paid by other industries” 
in areas where interest rates are inordinately high, where 
local banks refuse to deal directly with the Federal Intermedi- 
ate Credit Banks or to organize agricultural credit corpora- 
tions as adjuncts to their own business, if “agricultural credit 
corporations organized by farmers . . . should not be 
permitted.” There are some who would not agree that the 
proper function of the agricultural credit corporation is mere- 
ly “to supplement the commercial banking system,” but 
rather would take the position that direct competition is an 
equally proper function. 

These are questions, however, on which difference of opin- 
ion is bound to develop, and it is a merit of the book that the 
issues are clearly brought to light. The Federal Intermedi- 
ate Credit System is the most comprehensive study which yet 
has appeared on the function and operation of these new 
agricultural credit institutions, and it should be very useful 
both as a text in agricultural finance and as a stimulus to the 
development of a long-time policy for the intermediate credit 


om. FRED L. GARLOCK. 
Iowa State College. 


BULLETINS AND PERIODICALS 


Prepared by Mary G. Lacey 


Agricultural Surpluses. Report of sub-committee of the 
joint committee of the Association of Land-Grant Col- 
leges and the United States Department of Agriculture 
on projects and correlation of research. Washington, 
1926. 14 pp. Mimeographed. 

The sub-committee of the Special Committee on Mar- 

keting, Distribution, and Surpluses consisting of W. E. 

Grimes, B. H. Hibbard, and G. F. Warren, say the following: 
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“The problem of agricultural surpluses and shortages is not 
merely a question of readjustment following the war. War 
adjustments accentuated the problem and called attention to 
it, but did not create it. 

“The fact is that changes in agriculture in the last fifty 
years, and particularly in the last twenty-five years, consti- 
tute a veritable agricultural revolution, comparable in scope 
and significance to the Industrial Revolution. Just as the 
Industrial Revolution brought on the problem of violent fluctu- 
ations in the demand for labor and gave rise to the problem 
of unemployment, so the agricultural revolution has given 
rise to the periodic occurrence of surpluses which at times 
render the occupation precarious to a proportion of the pro- 
ducers of farm products . . . In short, the surplus prob- 
lem is the outgrowth of the practice of producing mainly for 
the market, depending largely on returns from sales to supply 
the means of supplying family wants and defraying farm 
expenses. Non-commercial surpluses are still an advantage 
to the farmer. He is pleased if he has more potatoes in his 
garden than the family can eat; but a commercial potato 
grower is displeased if the total production results in a surplus 
above ordinary requirements such as to depress prices.” 

Defining a surplus as “a supply in excess of the quantity 
which can be sold at a price sufficient to induce farmers to 
attempt to produce that quantity,” various types of agricul- 
tural surpluses are discussed. 

“Research on surplus problems may be on the nature and 
causes of surpluses, on effects of surpluses, on methods of 
prevention, or on methods of disposing of surpluses. In most 
cases such a study is best conducted on a definite commodity or 
group of commodities. The surplus problem is a phase of the 
problem of adjusting production to changing conditions, and 
also a phase of the problem of marketing.” 


Index Numbers of Freight Rates and Their Relation to Agri- 
cultural Prices and Production, by Harry S. Gabriel, Cor- 
nell Univ. Agricultural Experiment Sta., Bulletin 446. 
A statistical analysis of freight rates as a means of finding 
a more reliable method of competing actual transportation 
costs at different periods and also of competing the burden 
entailed for different industries or commodities. 
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Potato Price Trends 1910-1925 by J. T. Horner, Michigan 
State College of Agriculture Extension Bulletin No. 46. 

The author says this bulletin is one of the several to be 
written for the purpose of providing the farmers of Michigan 
with a brief history of price trends during the past fifteen 
years and to make a comparison of the present condition of 
agriculture with that of the beginning of the second decade 
of the century. All the data are taken from the reports of the 
Federal Bureau of Agricultural Economics, 


Factors Affecting Farmers’ Earnings in Southeastern Penn- 
sylvania, by Mordecai Ezekiel, United States Department 
of Agricultur~, Department Bulletin No. 1400. 

The table of contents gives heading on a description of the 
area, the economic conditions in 1922-1923, farm organiza- 
tion in the area, factors affecting the farmer’s earnings in 
Chester County in 1922-1923, factors which affect returns from 
the dairy enterprise, place of the mushroom enterprise on 
dairy farms, a summary and methods of measuring complex 
factors. 


The Year Ahead in Iowa Agriculture, by C. L. Holmes, Iowa 
Agricultural Experiment Station, printed, Current Eco- 
nomic Series, Report No. 2. 

The author refers to the Agricultural Outlook Report pre- 
pared by the Federal Bureau of Agricultural Economics and 
then goes on to say: 

“This year the Department of Agricultural Economics at 
Iowa State College was represented and through this report 
it undertakes to translate the findings of the Department at 
Washington into suggestions and comments which may be 
of some help to the Iowa farmers. This effort at giving out 
timely economic information for the benefit of farmers is con- 
ceived in the idea that the farmer is not a mere producer of 
agricultural commodities, but a business man, anxious to make 
the most out of what he has to produce with, and interested in 
getting the most thorough going information as to the con- 
ditions which are going to affect the prices of his products.” 
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NEWS NOTES 
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Illinois—The Farm Management Department of the Uni- 
versity of Illinois has conducted nine separate farm manage- 
ment projects during the past year including detailed cost 
studies, enterprise cost studies, financial records kept by 
farmers, and surveys. About 250 farm financial records were 
kept under close supervision and were supplemented with 
studies of farm organization and practice in what is known 
as the Farm Bureau Farm Management Service project. A 
total of over 1,300 farm records have been secured by the De- 
partment during the year. Most of the data for 1925 have 
already been prepared in preliminary mimeographed reports 
bearing on the different projects. 

A new project was launched in the St. Louis milk district 
which might be described as “an intensive farm organization 
area study” applicable to ten counties. Correlated in this 
study will be included a detailed cost route, financial records 
kept by several hundred farmers, enterprise studies, and it is 
expected in addition that survey work will be conducted in the 
area during the course of the project. 

In agricultural economics considerable research develop- 
ment has taken place in marketing aside from research pro- 
jects restricted to the division in agricultural economics. Co- 
operative work centering in the agricultural economics di- 
vision has been undertaken in horticulture, animal husbandry, 
dairy husbandry, and agronomy, with marketing specialists 
in each of these subject-matter departments. Ten projects are 
being conducted at the present time while others are in the 
formative stage. 

In the instructional work six courses were given in farm 
management, which included the addition of a new graduate 
course this year. In agricultural economics instruction was 
given in eight courses. Twenty-three graduate students were 
registered in Farm Management and Agricultural Economics 
courses. The research data aside from its use for formal pub- 
lication were used for thesis work as a basis for studying the 
application of principles. 
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Minnesota—The Minnesota Agricultural Experiment Sta- 
tion has recently established a detailed cost route in the vicin- 
ity of Fisher, west of Crookston, in the Red River Valley. 
Records are being obtained from approximately 25 farms. 
Especial attention is being given to securing the details of 
family expenditures and the cost of family living as well as 
to the unit factors of production. G. A. Pond and D. C. Mum- 
ford are in charge of the route work. 

The results of the first year’s work in detailed cost studies 
in the cut-over region near Askov, Minnesota, were presented 
to the farmers of that vicinity on Tuesday, May 25. Two of 
the leading farms on'the route were visited. Charts had been 
prepared showing the unit requirements and the financial re- 
sults obtained on these two farms with free discussion of the 
results. Farmers on the route showed keen interest in the 
work and made many suggestions and explanations as to how 
returns from farming could be improved. Graduate students 
in farm management in the Agricultural College made the trip 
to Askov for the purpose of seeing the farms and making their 
own analysis and estimate of the efficiency of the organization 
of the farms. 

During the winter of 1925-26, the Division of Agricultural 
Extension for the first time offered a correspondence course 
in farm records and management. The course consists of six 
lessons. The first lesson consists in making an inventory for 
the home farm in the Extension Division farm record book. 
The sixth lesson consists in turning in the completed record 
book on the home farm during the winter of 1926-27. The 
intervening lessons consist of problems in connection with 
the home farm. Out of 330 farmers who reported on the first 
lesson over 170 have completed the first five lessons. 


Wisconsin—What will prove to be one of the most intensive 
rural life studies in Wisconsin is the research conducted at the 
present time by Professor J. H. Kolb and Mr. A. F. Wileden 
of the College of Agriculture, Madison, Wisconsin. The in- 
vestigation, “A Study of Rural Community Organizations in 
Wisconsin,” has as its objective the discovery, so far as pos- 
sible, of the principles involved in the successful organization 


of local community groups, together with their structures and 
functions. 
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About 27 different kinds of club are found in these counties, 
but all of these may be grouped into three types on the basis 
of the dominant motive of the club, namely, (a) those that 
have social and educational motives (P.-T. A., Men’s Club, 
etc.), (b) those that have essentially an economic motive (co- 
op. stores, warehouses, telephone companies, etc.), and (c) 
those that have a religious motive (ladies’ circles, church 
clubs, etc.). The latter clubs are not included,. however, in 
this study. The study of the clubs includes an investigation of: 

(1 their original founders, or sources of motivation, (2 
present operating plans, (3 changes that have gone on and 
are going on, (4 accomplishments, (5 difficulties and obstacles 
to success, that were experienced, (6 plans for the future, (7 
areas covered by their memberships, and (8 their financial 
standings. 

It is hoped that the practical value of the study will express 
itself in a working program of extension in community or- 
ganization within the state. Next year, other counties will 
be studied that are of a different type from the ones surveyed 
this year. 

The course in Cooperative Marketing will be given by 
Professors Macklin and Bakken this summer. Professor 
Macklin will also give a series of lectures on “Cooperative 
Sales Promotion” at the American Institute of Cooperation 
at Minneapolis. 

As in former years, the rural religious conference will be 
held at the College of Agriculture, Madison, on June 28 to 
July 10, with Professor J. H. Kolb in charge. These. con- 
ferences attract clergymen from all parts of the United States. 
Last year, about eighty-five attended the daily meetings. 

Twelve Cooperative Marketing Institutes which are said 
to be the first of their kind held in the United States were 
conducted in Wisconsin during the past winter. These Insti- 
tutes were located where groups of persons were interested in 
the marketing of some particular agricultural commodity, so 
that a commodity marketing organization might be organized. 
The subjects given most attention were the marketing of for- 
eign cheese, American cheese, butter, eggs, and poultry. Ex- 
perienced men presented various phases of these problems. 
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Cornell—Dr. Leland Spencer, Dr. H. A. Ross, and Mr. M. L. 
Holmes have been appointed full professors in the Depart- 
ment of Agricultural Economics and Farm Management for 
the coming year. J. F. Harriott and I. F. Hall have been pro- 
moted to be assistant professors. 

Dr. W. I. Myers has been traveling abroad since about the 
middle of February, spending his sabbatic leave studying 
farming conditions and cooperative organizations. He plans 
to return to this country about October 1, 1926. 

Professor J. E. Boyle has been studying marketing ques- 
tions in Europe since about February 15. He plans to return 
to this country in the early fall. 


Dr. C. V. Noble has accepted a position as head of the De-. 


partment of Agricultural Economics and Farm Management 
at the University of Florida. He took up his new work May 1. 

J. F. Booth has accepted a position in the Grain Marketing 
Division of the Bureau of Agricultural Economics at Wash- 
ington, D. C. 

New research projects in agricultural economics and farm 
management at Cornell for the coming year include studies 
of the economic use of tractors and trucks, the appraisal of 
farm land, economic problems concerned with highways, the 
utilization of land, financing electric lights for rural use, mar- 
keting lettuce, marketing wool, and poultry farm management. 


The American Historical Association has made an appeal 
to the public for an endowment fund of $1,000,000 to be used 
in carrying forward its work in the development of history. 
The money will be used to promote actual research in history 
by paying at least a part of the cost of collecting information, 
by helping with the publication of scholarly work that commer- 
cial publishers are not willing to bring out, and by various 
other means. The appeal contains several specific suggestions, 
as ten $500 grants to be named in honor of persons interested 
in history, a History House in Washington, and a fund to pro- 
mote the development of local historical societies and their 
cooperation in the cause of history. The appeal is in charge 
of an Endowment Committee, of which the Honorable A. J. 
Beveridge is chairman, and Professor Solon J. Buck, 110 
Library, Columbia University, New York, is the secretary. 
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Rhode Island—The Rhode Island Experiment Station 
started work in Agricultural Economics in 1922. Experiment 
Station Bulletin 192 entitled “Preliminary Study of the 
Methods and Means of Handling Fresh Produce in Rhode 
Island” was published in January, 1923. The work was 
dropped at the end of the first year but was started again in 
September, 1925, with Dr. Roger B. Corbett in charge. Bul- 
letin 203, “Concerning Wholesale Market Preferences for 
Fruits and Vegetables in Providence, Rhode Island,” was pub- 
lished in January, 1926. 

Rhode Island has cooperated with the other New England 
states in a survey of apple orchards. The same blank for 
obtaining information was used in all the states, and Rhode 
Island obtained records on 133 orchards. Some information 
concerning the preferences of retailers and consumers is being 
obtained to go with the results of this survey. 


Oklahoma—tThe organization of the Department of Agri- 
cultural Economics, School of Agriculture, Stillwater, Okla- 
homa, has been rounded out as originally planned by the ap- 
pointment of Dr. J. O. Ellsworth to take charge of research 
and teaching in Farm Management. 

J. T. Sanders, Head of the Department, has been engaged 
in studies of tenancy in Oklahoma to determine its extent 
within the state and the several aspects of tenant moving, in- 
cluding cost of moving, actual and social. He expects to pub- 
lish the results of his study in the late fall. He has also been 
gathering statistics on taxation in the state. 

W. W. Tetrow, in charge of marketing, has completed field 
work in a study of the relationships of individual farmers to 
their cooperative organizations, while Professor L. D. Howell 
is studying farm life, standards of living, and related subjects 
in their relationships to marketing organizations. 

The program for the coming year includes an analysis of 
business and social relationships between town and country 


by Professor Howell, and a general farm management survey 
by Mr. Ellsworth. 


Arkansas—The Department of Rural Economics and Soci- 
ology established at the College of Agriculture, Fayetteville, 
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Arkansas, in July, 1925, as a research organization will enter 
into teaching this fall. Three semester courses, required of 
all students in the College of Agriculture during Junior or 
Senior years, are to be given: (1) An introductory course in 
Agricultural Economics; (2) Farm Management; (3) Special 
Problems. C. O. Brannen is Head of the Department, with 
J. R. Dickey as Rural Sociologist and R. D. McNair as Spe- 
cialist. 

Work of the past year includes: (1) A survey of the peach 
industry in Arkansas (cooperating with the Bureau of Agri- 
cultural Economics as part of a nation-wide study of com- 
mercial peach production); (2) a study of the sources and 
volume of farm credit by type of farming (also a cooperative 
project), both of which have reached the stage of publication ; 
(3) a general farm management survey of 1,000 farms in the 
cotton and general farming district of central Arkansas for 
the farm year 1924, to be repeated in the same district for 
1925 and 1926; (4) research and extension in factors of effi- 
ciency, based on farm accounting data—special attention has 
been given this year to home accounts; (5) A study of fruits 
and vegetables as supplementary crops for Arkansas farmers 
was begun May 1, 1926, and will follow the several crops 
through the season to market. Cash outlays and receipts 
will be determined with particular reference to the cost of 
marketing. 


Dr. V. N. Valgren, since November, 1923, in charge of crop 
insurance work with the Automobile Insurance Company of 
Hartford, Connecticut, has been reinstated as Agricultural 
Economist, Bureau of Agricultural Economics, Washington, 
D. C., and will devote most of his time to the investigation of 
farm insurance problems. 


Dr. B. Youngblood, Director of the Agricultural Experiment 
Station of Texas, has been granted leave of absence, during 
which for the present he will serve as senior agricultural 
economist with the Cotton Division, Bureau of Agricultural 
Economics, Washington, D. C., for the study of problems in 
producing and marketing American cotton. 
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The University of New Hampshire will conduct a coopera- 
tive study of twelve orchard farms near Derry and Wilton 
to determine the organization, methods and practices of great- 
est efficiency. 


T. P. Cooper, who has been Chief of the Bureau of Agricul- 
tural Economics, Washington, D. C., since September, 1925, 
has resigned from that position effective June 10, to resume 
his duties as Director of the Agricultural Experiment Station, 
Lexington, Kentucky. 


Jesse W. Tapp, for two years Secretary of the New England 
Research Council, Boston, Mass., has returned to the Bureau 
of Agricultural Economics, Washington, D. C. 


Mr. E. C. Newcomer has been appointed Assistant in the 
Rural Economics Department of the Ohio Agricultural Exper- 
iment Station. Mr. Newcomer is route man on the newly 
organized farm cost account near Lepsic, in Putnam County, 
Ohio. 

Mr. Guy Miller became Assistant Farm Management 
Demonstrator in Ohio on January 1. Mr. Miller was formerly 
County Agent in Trumbull County, Ohio. Mr. Miller succeeds 
Mr. R. F. Taber. 


The New Hampshire Agricultural Experiment Station in 
cooperation with the Bureau of Agricultural Economics has 
just completed a study of New Hampshire markets for farm 
products which are or can be grown within the state. Particu- 
lar attention was given to the study of fruit and vegetable 
supply of the important consuming centers and the summer 
. hotels and camps. This study was under the direction of Mr. 
H. C. Woodworth of the N. H. station and Mr. H. I. Richards 
of the Bureau of Agricultural Economics. The study will be 
published by the New Hampshire station. 


Five of the New England states—Maine, New Hampshire, 
Masschusetts, Rhode Island and Connecticut are working to- 
gether on a study of the New England apple industry. A sur- 
vey of commercial orchards has been made and the results 
summarized. Three of the states are now working on an 
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analysis of the markets for their apples and Professor L. P. 
Jefferson of the Massachusetts Agricultural College is study- 
ing the larger markets in which New England apples are sold 
and the export markets. These studies are being coordinated 
through the New England Research Council. 


Plans for a group of coordinated studies of the New England 
dairy industry are being made by the New England Experi- 
ment Stations through the New England Research Council. 
Particular attention is to be given to studies of the demand 
for milk and cream in southern New England and to the elas- 
ticity of the supply of these products from the different areas 
within New England and from other producing areas shipping 
to New England markets. 


J. L. Richardson, who secured the Master’s Degree in Agri- 
culture at Purdue University this June, has accepted a posi- 
tion as associate editor of the “National Farm News,” the new 
weekly agricultural newspaper published at Washington, D. C. 

V. C. Freeman, who secured the Master’s Degree in Agri- 
culture at Purdue University this June, with Farm Manage- 
ment and Rural Economics as major, will teach Animal Hus- 
bandry in the Summer Session at Purdue this year. 


CANDIDATES FOR THE MASTER’S DEGREE IN AGRICULTURAL 
ECONOMICS IN eee AND 
COLL 


The name shown in parenthesis is that of the university at which the degree 
is sought. The date indicates the probable time of completion. 


Anderson, Russell H.—‘Agriculture in New York, 1830-1850.” (Illinois, 1925.) 


Arnold, Carl R.—B.S., Ohio State; “Degree of Intensity of Agriculture in Various 
Foreign Countries.” (Minnesota, 1926.) 


Ball, W. H.—‘Fruit Marketing Methods and Practices in Southern Illinois.” (Ohio 
State, 1925.) 


Ballinger, Roy C.—B.S., Minnesota; “Rent Charges on Farm Lands.” (Minnesota, 
1925.) 


Beck, P. G.—‘‘Rural Health Facilities in Ross County, Ohio.” (Ohio State, 1926.) 


Berg, H. A.—B.S., Illinois; “Origin and Market Movement of Seed Used in Planting 
Selected Field Crops in Illinois.” (Illinois, 1925.) 


Bird, Errol S.—‘‘The Financing of Farmers’ Elevators in Ohio.” (Ohio State, 1926.) 


Black, Albert G.—B.S., Illinois; “Methods of Appraisal of Farm Real Estate.” 
(Minnesota, 1925.) 


Borum, C. J.—“An Ecenomic Study of Beef Cattle Prices.” (Purdue, 1926.) 
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Braun, Elmer W.—B.S., Minnesota; “A Statistical Analysis of the Price of Corn.” 
(Minnesota, 1926.) 


Bredin, James H.—B.S., Saskatchewan; ‘Price Differentials in Wheat Between 
Minneapolis and Winnipeg.” (Minnesota, 1926.) 


Brittain, Alfred—‘‘A Study in the Readjustment of Farming to Natural Conditions 
and the Changing Economic Environment in Certain Iowa Communities.” 
(Iowa, 1926.) 

Browning, J. L.—‘‘Price Formation in the Cheese Markets.” (Chicago, 1926.) 


Calnan, T. X.—“Land Tenure as Applied to Barnes County, North Dakota—Past, 
Present, and Future.” (North Dakota, 1926.) 


Come. Carlos E.—B.S., Illinois; ‘“‘SSome Economic Aspects of Farm Electrifica- 
tion.” (Illinois, 1926.) 


Chapman, I. N.—B.S., Kansas State; “The Problems Encountered in Organizing 
and Developing a Local Co-operative Milk Marketing Agency.” (Kansas 
State, 1926.) 

taal Index of Agricultural Production in Ohio.” (Ohio State, 

Commons, J.—B.S., Wisconsin; ‘‘Rural Social Organization Studies.’”’ (Wiscon- 
sin, 1926.) 


Crawford, George Lemuel—B.S., Oklahoma A. and M.; “Marketing Dairy Products 
in Texas.” (Texas A. and M., 1926.) 


Derrick, B. B.—B.S., Pennsylvania State; “Further Developments in Co-operative 
Livestock Marketing in Minnesota.” (Minnesota, 1926.) 


Dhalival, S. S.—‘‘Land Economics.” (California, 1926.) 


Diehl, W. W.—A.B., Albion; “Contracts in Co-operative Organization as a Security 
to Business Volume.” (Michigan, 1926.) 


Dodder. Bernard T.—‘“Geographic Phases of the Production and Marketing of Hogs 
in Iowa.” (Iowa, 1926.) 


Eckloff. Elmer C.—B.S8., Minnesota; “Problems Relating to Market News Service.” 
(Minnesota, 1926.) 


Evans, Morris—B.S., Kansas State; “Economics of the Poultry Industry on Kan- 
sas Farms.” (Kansas, 1925.) 


Fiske, Clarence—“A Study of the Economics of the Production and of the Marketing 
of Poultry.” (North Dakota, 1926.) 


Fredell, G. A.—B.S., Oregon Agricultural College; “The Minnesota Co-operative 
Creameries’ Association.’”” (Minnesota, 1925.) 


Freeman, V. C.—‘‘Prices on Farm Land in Clinton and Tipton Counties, Indiana, 
1860-1924.” (Purdue, 1926.) 


Gilbert, C. W.—RBE.S., Cornell; “A Study of the Utilization of Milk in New York 
State.” (Cornell, 1926.) 


Gile, Bueford M.—B.S., Wisconsin; ‘Credit Conditions in Minnesota.” (Minne- 
sota, 1925.) 


Gillespie, J. R.—B.S., Milliken; “The Uistory of Grain Milling in Illinois.”  (Illi- 
nois, 1926.) 


Gunn, R. V.—BE.S., Wisconsin; ‘‘“New Zealand Land Policies.”” (Wisconsin, 1926.) 
Harper, F. H.—‘‘Forecasting Cotton Prices.” (North Carolina, 1926.) 


Heilman, Calvin—‘‘Some Factors Affecting the Cost of Marketing Livestock Through 
the Wyandot Livestock Company.” (Ohio State, 1926.) 


Herbison, H. W.—‘.. Consumer Demand Survey, Study and Interpretation as Ap- 
plied to Two Cities—Grand Forks and Fargo, North Dakota.” (North 
Dakota, 1926.) 


i 
| 
| 
i 
| 
| 
A 
j 
| 
| 


Candidates for Master’s Degree 415 


Hlobson, L. C.—“‘An Economic Study of the Costs of Producing Soy-beans in 
Indiana.” (Purdue, 1926.) 


Honeycutt, A. J.—‘“‘The Farmer’s Alliance in North Carolina.” (North Caro- 
lina, 1926.) 


Hsu, Yen Yin—B.S., Illinois; ‘The Principles Underlying the Classification of 
Freight for Rate Purposes.” (Illinois, 1926.) 


Jenny, Gerald—B.S., Wisconsin; “The Young People’s Movement in the American 
Lutheran Church.” (Wisconsin, 1926.) 
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